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WE NEED FEWER DOCTORS. 

The other day at the convention of the American 
Medical Association, in New Orleans, where some 
1,000 or 5,000 physicians and attendants were gathered, 
Dr, Billings drew attention to the decided oversupply 
of medical men in the United States. He attributed 
the surplus to the fact that the medical colleges are 
graduating annually from 10,000 to 12,500 physicians, 
when the actual needs of the country call for only 
about 2,500. If Dr. Billings is correct, and there is no 
reason to doubt his figures, from 7,000 to 10,000 young 
men are annually entering a profession in which they 
have but the slimmest hopes of making even the pro 
verbial “comfortable living.” Of course, it goes with 
out saying that most of the professions are more or 
less overcrowded; but we doubt if any of them, except 
the Law, could afford a parallel to the condition of 
things brought to light at the New Orleans convention 
What this disparity between the demand and supply 
means to this army of young men, can only be surmised; 
but certain it is that in the majority of cases it wil! in 
volve the loss of much money, that can ill be spared, 
and much time, that can be spared still less. It does 
really seem a pity that some of these graduates have not 
entered other professions that are not so crowded, and 
can offer better prospects of remuneration Sanitary 
engineering, naval architecture, and the comparative 
ly new profession of forestry, for instance, are not 
overcrowded, and there will soon be a great de 
mand for really competent automobile engineers, men 
whe combine with mechanical ability a thorough 
knowledge of gas and other engines that are com 
peting for the control of the fleld. Then there is the 
sphere of journalism, which, while abundantly supplied 
as to numbers, is pitiably supplied as to quality. There 
must be among those thousands of graduates not a 
few young men who have a natural gift for good writ 
ing—in these days an all-too-rare accomplishment that 
threatens to become a lost art 

>-e-<+ 
THE PROPOSED BROOKLYN BRIDGE TERMINAL 
STATION. 

What has become of the Mayor's or, to speak more 
correctly, of the Bridge Commissioner's proposed rail 
way terminal at the Manhattan end of the Brook 
lvn Bridge? As suggested by Mr. Lindenthal, and laid 
before the Board of Estimate by the Mayor the 
scheme contemplated the construction of a terminal 
which was to take in the subway, surface and ele 
vated railroad systems, which now meet near the en 
trance to the Brooklyn Bridge; while above the termi 
nal was to be erected a great municipal building, of 
such capacity that it would be possible to gather to 
gether under one roof the various city departments, 
many of which are located in different buildings 
throughout the city, and are therefore paying rents 
which aggregate yearly a very large sum of money 
The proposal was to acquire several triangular plots 
of land in the immediate vicinity of the Bridge termi- 
nal, and above the ground thus acquired erect the 
proposed building, through which, by means of ar- 
eades, the traffic of Chambers Street and City Hall 
Place would find its way Into the three-deck termi 
nal below the city offices would run the cable and 
trolley cars that cross the Brooklyn Bridge, the sur- 
face cars of Fourth and Third Avenues, the tracks 
of the present rapid transit subway, and those of the 
proposed tunnel connecting the Williamsburg and Man- 
hattan Bridges with the Brooklyn Bridge. Among the 
many improvements, most of them excellent in theory, 
proposed by the present administration, we know of 
none, outside of the contemplated extension of the sub- 
way system, that would confer more benefit on the 
traveling public, 
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“RELIANCE” AND “ COLUMBIA.” 

Because the “Reliance” and “Columbia” happened to 
get in close company during their tuning-up work on 
Long Island Sound the other day, and the old boat 
seemed able to hold her own with her big sister, quite 
a little thrill of excitement, with some trepidation, was 
felt throughout the yachting circles on this side of 
the water. 

As a matter of fact, the result was exactly what 
we predicted in these columns, the “Columbia” with 
her small wetted surface and generous sail plan prov 
ing equal to the “Reliance” with her large wetted 
surface and greater spread of canvas. Had there been 
a disturbed sea, the “Columbia” would probably have 
pulled away quite easily from the big boat Let the 
two meet, however, on the Sound in a whole-sail breeze 
with started sheets, and there will be a very different 
story to tell. At the same time, there is no deny 
ing that the “Columbia” has a rare burst of speed 
in her in a strong wind; as witness her magnificent 
run on May 3, when in a piping breeze that held true 
throughout the run from Newport to City Island, she 
averaged for over one huntired knots of the course a 


n hour It is probable 


speed of nearly fourteen knots 
that she was favored somewhat by the tides 
+--+ 
OUR ENORMOUS EXPORTS. 

It is estimated by the Treasury Department that the 
exports of the United States for the current year will 
reach the great total of $1,500,000,000 It is interest 
ing to note the growth in our exports during the 
past four decade In 1870, for the first time, the total 
reached the $500,000,000 mark; and it took twenty 
years longer for the figures to swell to $750,000,000, In 
1897 they reached the grand total of one billion dol- 
lars, and a 50 per cent increase was recorded in the 
half-dozen years that followed The growth of im- 
ports has been always steady, and during the last five 
years remarkably rapid. In 1895 our imports amounted 
to $705,205,585 Five years later they had reached 
$838,761,870, while for 1903 they amount to $1,001,596, 
683. It is the ever-growing demand for manufacturers 
materials that is responsible for this rapid increase. 
In the month of February last manufacturers’ ma- 
terials alone constituted more than one-half of the 
total imports 

~—> + © . 
WHAT TO ABOLISH FROM WARSHIPS. 

In discussing the many conflicting theories as to 
what should be got rid of in warships in order to 
reduce their ever-growing weight and size, our 
esteemed contemporary, the Engineer, of London, says: 

rhe Americans have abolished torpedoes altogether; 
and it may be added that the French and Germans 
have abolished nets The Germans have abolished 
wood. If all accounts are true, the Spanish and 
Chinese have abolished guns, and the Turks, screw 
propellers also, though the Italians—who have a repu- 
tation for building light ships—still supply big four- 
poster beds for senior officers.” The fact of the mat 
ter is (and we say it with all due deference to Admiral 
Dewey and the school that believes in smaller and 
lighter battleships), what is needed to-day is not the 
abolition, but the introduction of weight Guns, tor- 
pedoes, armor, conning towers, a generous ammuni 
tion supply, powerful engines, reliable gun-mounts, 
good coal capacity—ail of these are necessary, and all 
call for weight If we are to have our fighting line 
made up of battleships and cruisers, this means, and 
always will mean, that we must have big ships We 
do not need to take away, but to add; and evidently, 
if the experience in the “Maine” is any criterion, the 
addition must be in the direction of such weight as is 
necessary to give proper structural strength all round 
It looks as though modern battleships, cruisers and 
torpedo boats were suffering from the same cutting 
down of weights that is causing such trouble in our 
big modern racing yachts. 





Se ee 

THE METRIC SYSTEM. 
Many of the opponents of the metric system base 
their unwillingness to adopt it on the fact that it 


s decimal: others only on the ground that it i 


metric i. e., based on a unit that is nearly 40 inches 
long instead of one that is 36 As regards the decimal 
end of it, there is not one of the American objectors 
who goes to England, who does not complain of duo- 
decimal currency with its various disadvantageous side 
issues. He finds his own dollar easily enough divisible 
and easily enough computed in all its divisions and 
multiples; but he complains of a 20-shilling pound 
and a 21-shilling guinea, and of the steps 4x 12x 20 
on the road from farthing to pound. He never confuses 
the 20 hundredweights of 100 pounds each and the 20 
nominal hundredweights of 112 pounds each, for al 
though 2,240 pounds make the only legal ton in the 
United States, he uses almost exclusively 2,000. He for- 


gets all our “troy” and “apothecaries’”’ weights, the 





tables for which used to wear out his soul when he 
a boy, and which at forty vears of age he cannot repeat. 
He probably uses for fine work, if he is a machinist, 
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decimal divisions of the unit, or of one-third of the unit, 
as our United States standard is the yard, not the foot, 
in preference to the carpenter's eighths and sixteenths 
He has no difficulty in laying out or laying off a third 
oY a quarter of an inch on a decimal scale. 

rhose who base their objections to the system on 
the neter only, would do so were it divided into 
twelfths. They seem to think that if we were to meas 
ure in meters, we would have to change all our pat 
tern As a matter of fact, we would not. The de 
sizner who has anv common sense and experience 


makes his drawings to some near unit which wil! 


five 
him enouga stuff to bear the load or do the work. He 
gives himself a factor of safety according to the char 
acter of the load; and if the dimension were 39.4 in 
stead of 40 inches, it would not cause him any worry 
nor make his work any the less reliable or suit- 
able 4 3-inch shaft, so called, is really 215-16 inch 
about nine times out of ten; and no one complains of 


9 } 


weakness because it is not just 3 inches. No one ob 


jects to putting in cold-rolled shafting because it is 
an even inches on the so-called 3 inches size, instead 
of only 215-16. There is no confusion 

It will probably be a long time before British 
insular prejudice, some of which we have inherited, 
will consent to the adoption of either decimal sub- 
division or the metric unit, alone or in combination. 
Meanwhile there is one thing which we can do, so 
long as we are saddled with our present standards and 
subdivisions—that is, express dimensions in inches 
instead of in feet and inches For instance, we can 
avoid writing 5’ 1”, and instead write 61 inches; be 
cause the 5’ 1” is liable to be read 51 inches. There are 
times and places when such misreadings can be not 
merely annoying, but very expensive 

_ ->-+?ero 
THE FIRST IRON SAILING VESSEL. 

Some interesting facts have been published in Eng- 
land concerning the first iron sailing ship which set 
out from Liverpool, and its commander. The vessel 
with this unique distinction was the “Richard Cob 
den,” commanded by Thomas Lidbitter. This craft 
was built of Coalbrookdale iron, and was launched in 


1844. She was a bark of 461 tons, and had a speed o 
10 knots per hour. She was constructed of iron through 
out, including the rudder, rudder frame, and steering 
gear. Her lines were very fine, and she was five times 
her beam in length. She was without bulkheads, and 
in sailing trim she lay on an even keel. She had a 
great rise of floor, falling in somewhat from her bilge 


to the rails In 1844-45 she set sail for China, bu 
was laid up twice for repairs at Cork and Rio de 
Janeiro respectively during the passage. She aroused 
considerable attention at the various ports at which 
she called, as she was the first iron vessel ever seen, 
and was regarded somewhat suspiciously by the super 
stitious, to whom the idea of making iron float was 
considered as flying in the face of Providence. Her 
second voyage was to Bombay via the Cape of Good 
Hope and back. She covered the round trip in some 
seven months, which was considered a remarkable 
performance She made another journey to Bombay 
which she reached in 94 days. On none of these trips 
did the vessel make any water, so that the feasibility 
of utilizing iron for vessels was firmly established. 
The next vessel commanded by Capt. Lidbitter was 
also an iron vessel launched in 1853. She was 192 
feet in length, 32 feet beam and 22 feet depth. She 
was a three-masted craft, and was provided with an 
iron bulkhead abaft each mast Like the “Richard 
Cobden,” she was without steam power. Her first 
voyage was from London to Bombay, Calcutta, and 
Melbourne. She covered the distance between the two 
last named ports in 60 days. In June, 1854, she left 
Melbourne for home with a large and valuable cargo 
of wool and £300,000 in gold. The captain intended 
to round Cape Horn on this trip, but after passing 
Tasmania the ship sprang a leak during a gale, and 
as she listed with dangerous heaviness to port, the cap- 
tain beat his way northward to Tahiti, and Papate was 
safely reached, but the vessel had only been kept afloat 
by three weeks’ incessant pumping At Papate the 
ship was pumped out and examined, and the leaks 
were found on both sides of the ship, abreast the 
mainmast Three hundred rivets were knocked out 
and renewed before the vessel was again ready for 
sea When the repairs had been satisfactorily com 
pleted, the captain again set sail, and this time safely 
reached London in March, 1855. The vessel was again 
overhauled, and the springing of the leaks was found 
to be due to the keelson, which instead of being made 
solid from end to end, was constructed in three un- 
connected lengths separated at the fore, main, and 
mizzen bulkheads respectively, and these bulkheads 
were found to be far too weak to withstand the 
enormous strains set up. The defects were remedied, 
and the vessel made numerous voyages, principally 
between Philadelphia and New 0O ns, and was 
finally stranded in the northwest ovidence Chan- 
nel More than thirty salvas shi} ndertook to re- 
float her, but as they demanded a payment of $30,000 
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before commencing operations—a sum considered pro- 
hibitively excessive—her captain abandoned her, and 
she rapidly became a total wreck. 
— — - 


CHIMNEY DRAFT. 
BY EGBERT P, WATSON. 


A column of rarefied air is lighter than a similar 


column of cold atmospheric air, volume for volume, 


and from this fact a theory has been deduced to ac- 


count for the existence of draft so called in chim- 


neys. The velocity of an ascending current in them is 
based upon the difference in weight of rarefied and 
unrarefied air, but, unfortunately for the stability of 
the theory, the same phenomenon, if it may be so 


called, exists in a cold tube which has no rarefied air 
in it. I have just taken a length of stove pipe, cut a 
small opening in the bottom, and set it on end: when 
a lighted match was applied to the opening, the flame 
drawn in, 


was strongly showing the existence of an 


upward current in a cold tube. If there was not such 
a current, it would be a tedious task to rarefy the air 
in a large chimney; but every housewife knows that so 
soon as a fire is started, it commences to burn. Chim- 


neys that never had a fire in them work well when 
properly built. 

In a certain sense this is peculiar, paradoxical even, 
for from the latter postulate there does not appear to 
be any reason why setting a tube on end should cause 
a circulation of air through it; and if it is desirable to 
have a theory to account for every occurrence in na- 
new one for 


follow the 


ture, it will be necessary to construct a 


the draught of chimneys, for they do not 


present alleged law in all cases; in some they act en- 


tirely contrary to it. Currents of air move in all di- 


rections in nature, horizontally and downward; some- 


times it seems, in a chimney which does not work 


well, as if all these things occurred at one and the 


same time. Opening a door or a window causes a 


draft, the heated air in the room being displaced by 
the colder air outside, and external objects, both natu- 
ral and artificial, cause barriers which deflect currents 
so that they literally fall down the chimney, or drive 
the heated air down, which is the same for practical 
purposes 

does 


draft exists or 


puzzling sometimes, in practice, and 


The conditions under which 
not exist are very 
give rise to much speculation as to the causes. Take 
the case of a flue which has been used for forty years, 
different 
one of these stoves gave 


until 


and during that period has had five or six 


stoves attached to it; every 


trouble, and would not burn the coal properly 


they were adjusted to the conditions prevailing, what- 
that is to say, 


ever they were. This flue was crooked; 


for reasons connected with the building it was carried 
from the bottom, and then run at 


feet 


up straight ten feet 


an angle of forty degrees for ten more; the flue 


was then carried up straight for ten feet to the roof, 


which it projected six feet. The mason who 


built it said it would not draw, but in spite of his pre- 
to do good 


through 


diction it drew admirably, and continued 
service until some alterations were made in the build- 
was run straight for the entire 


A stove that had always 


ing, when the chimney 
length. 
worked satisfactorily, sulked and protested against the 


Then trouble began 


new chimney 


This last thoroughly dried out, and being of 


glazed pipe was absolutely clean and true throughout. 


was 


The smokepipe entered the chimney near the bottom 


and had a straight shot clear to the upper end; there 
should have had a great pull 
was a one. Not 


had the pipe taken out of 


was every reason why it 


on the fire, but there very feeble 
knowing what else to do, | 
the bottom of the flue and run off at an angle, entering 
the flue by higher up, 
giving a crooked 
going in great shape, and the stove had to be checked 
it from get- 


This is con- 


short-connected elbows ten feet 
flue again. This started everything 


i every possible way in order to prevent 


Ung white hot in no time, so to speak 
trary to all precedent and common sense, but the sequel 
to the history of this flue is still more surprising. The 
stove was changed in due time for another of different 
make, but 
carded one, and of 


Was attached or 


flues in it as the dis- 
when it 
connected in the same way that the 
done with it, the fire 


with the same sized 


the same general design; 


other one was, nothing could be 


smoldered burning, and was useless for 
cooking 

There was a fire-brick in the back end of the new 
stove, which had been loosely put in, so that one end 


leaving 


instead of 


Was cocked in firebox, 
41 opening of about three-eighths of an inch by noth- 
ing on the other end it did not 
sich a small leak could seriously affect the action of 


the stove, but it did 


toward the furnace, or 


seem possible that 
materially, for after stopping it 


With fire-putty it worked well and is now all right 
The reason for this improvement is that the cold air 


entering the ashpit was short-circuited; instead of go- 
ing through the fire it went through the leaky fire 
brick, not 
bing the fuel of the oxygen it required for combustion 


Stoves are sometimes blamed for faulty construction 


only cooling the smoke-pipe, but also rob 
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when the trouble lies elsewhere—in the way in which 
they One large heater which had al- 
ways performed well was taken down during house- 
cleaning, but when it was erected again it would not 
draw at all. Investigation revealed that it was too 
far out from the chimney-breast; the stove-pipe barely 
entered the breast by an inch or so, when it should 
have gone clear through into the flue itself. Singular 
as it may seem, the up-draught from the flue consti- 
tuted a cut-off for the smoke-pipe; when this was chang- 
ed, there was no more trouble. 

Again, a factory chimney which had always worked 
perfectly for many years suddenly refused duty; upon 
investigation it was found that the blank wall of a 
recently erected building in the vicinity, during the 
prevalence of winds from the northwest, deflected a 
current which came down the factory chimney, consti- 
tuting a back draft. This blank wall was about 
three hundred feet from the factory, and it seemed 
scarcely possible that it could have the effect mention- 
ed, but it did, for after the chimney was hooded there 
was no more trouble. 

Draft, so called, even when apparently strong, is 
relatively of very little force, for natural draft can 
vigor, seemingly, and show nothing on a 
draft gage; tinder from burned paper will se ob- 
struct the grate bars that the fire will not burn until 
it is removed, and this tinder is swe a flimsy nraterial 
that it cannot be picked wp with the fingtrs; it crumbles 
at the slightest touch. A roaring draft, so called, is 
not caused by the force of wind rushing through the 
grate bars, but results from the combustion of the air 
and gases; an infinite number of minute explosions 
merge into a continuous rumble accompanied by vibra- 
tions, which sometimes shake heavy boilers so violently 
that they alarm the attendants; there is no danger at- 
tending such manifestations, except that of the gases 
collecting in pockets or corners to such an extent that 
they explode in one volume, blowing the furnace doors 
open and scattering the fire over the fire-room. Back 
draft of this character is easily stopped, so soon as 
the humming begins, by scattering fresh coal over the 


are connected. 


be of great 


black spots in the fire. 

One of the most peculiar arrangements of a chimney 
and its connections that I have ever heard of exists in 
Belgium, where a factory stack is set up on a hill, and 
connected to an underground conduit communicating 
with the boilers in the valley below. The part under- 
ground ‘is horizontal for about one hundred feet, and 
is necessarily cold for a long time after the fires are 
chimney is also cold, nevertheless the 
exhausts the conduit, or underground flue, so 
soon as fires are started under the boilers. There 
must, then, be a strong upward current in the stack 
itself at all times in order to exhaust the horizontal 
flue, which is merely a drag, or baffle on the stack. 
Rarefied air has no part in the action of this stack 
until the fires are under way. 


started; the 
stack 


- - ee — 
TRADE-MARKS IN THE PHILIPPINES. 

A new trade-mark, trade-name and unfair-competi- 
tion law has been enacted by the Philippine Commis- 
sion which repeals the royal decree of 1888 for the 
registration of trade-marks, as continued in force by 
military orders, and provides for an independent regis- 
tration in the Philippines. Owners of trade-marks and 
trade-names who are domiciled in the Philippines, or 
the United States, or in foreign countries which grant 
similar privileges to persons domiciled in the United 
and Philippine Islands, may register their 
marks and names under the new law. 
defines trade-marks and 

their 
registration of 


States 

The law specifies the re- 
Provision is also 
which the 
means 
that 


registration. 
trade-names, 
marks by 
from 


quirements for 
made for the 
devices or 
distinguished 


law defines as names, 
of which is intended to be 
of others, the business, profession, trade or occupation 
in which one may be engaged It is not essential that 
the trade-name should appear on the goods dealt in 
by the person using the same, as it is sufficient if it is 
used by way of advertisement, or on letter heads, signs, 
or in any other way to furnish to the public a method 
of distinguishing the business. 

Unfair competition, and the 
marks and trade names with 
public or the owner of the mark or name are made 
crimes and the guilty party may be severely punished 
addition to the loss 


infringement of trade 


intent to defraud the 


in the criminal proceeding, in 
which he may suffer because of the damages which the 
wronged party may recover in a civil action. 

One of the sections of the law provides for the regis- 
tration of trade marks in the Philippines in order to 
enable persons domiciled in those Islands to register 
their trade marks in foreign countries, the trade mark 
registration laws of which require the registration in 
the home country as a condition precedent to regis- 
tration in such foreign countries. The persons domi- 
ciled in the Philippines may now register their trade 
marks in those Islands and in foreign countries, but 
they are still unable to their trade marks 
in the United States because of the ruling of the 


register 


37! 


United States Patent Office that provision for this 
registration is not made in our our trade-mark law, 
which only provides for the registration of trade 


marks which are owned by persons who are domiciled 
in the United States or who are located in a foreign 
country which grants reciprocal rights. 
It is to be hoped that this decision 
ruled or that the defect in the United 
mark law may be corrected in order to enable persons 
domiciled in the Philippines to secure complete pro- 
tection for their trade marks by registration. 
SCIENCE NOTES, 


Messrs. Mueller and Kempf have discovered in the 
course of their photometric work at Potsdam a variable 


may be over- 
States trade 


star of so short a period—about four hours—that it 
may fairly be called unique. Up to this time, the 
variables that went through a complete cycle of 


changes in the shortest time were two stars in the 
cluster Omega Centauri. These bodies complete their 
periods in 7 hours 11 minutes and in 7 hours 43 min- 
utes respectively. S. Antliw has a period of 7 
47 minutes. The Potsdam star has a period of about 
one-half as long. From minimum to maximum the 
light changes at a slower rate than from maximum to 
minimum. The magnitude varies from 8 6-10 to:7 9-10 
and the length of the period is 4 hours 18 seconds. 
The hypothesis that best explains the observed phenom- 
ena is that two bright bodies are revolving at a small 
distance about a common center of gravity, the plane 
of revolution being nearly in the line of sight. 


hours 


The Révue Scientifique gives a brief history of ex- 
periments on the segmentation of unfertilized eggs. 
In 1895 Hertwig exposed the eggs of the sea-urchin 
to a weak solution of sulphate of strychnine and ob- 
tained the phenomena of karyokinesis or segmentation. 
Then Morgan, in 1898, obtained the same result by 
simply increasing the osmotic pressure of seawater. 
Mead, in 1899, experimenting on another species, cb- 
tained a like result by adding chloride of potassium to 
the seawater. In 1899 Morgan that the 
unfertilized egg was in a state of unstable equilibrium 
and that any one of several exciting causes was suffi 


suggested 


cient to break it up into a more stable state, i. e., to 
That is, there is no specific ex- 
Loeb, in 1899, 
exposing 


cause segmentation 
citement; the reaction alone is specific. 
obtained parthenogenesis experimentally by 
the eggs of the sea-urchin for a very short time to a 
weak acid solution, or to an aikaline seawater. The 
chloroform or alcohol will determine 
the action The certain chemical 
bodies may likewise determine segmentation. If sea- 


presence of ether, 
also absence of 
water containing sea-urchin'’s eggs is deprived of its 
oxygen (the oxygen being replaced by hydrogen) then 
the eggs, when transferred to normal seawater, begin 
to divide Eggs 
warmed to about 


Temperature acts in a similar way. 
32 deg. C. begin to divide when re- 


placed in seawater at an ordinary temperature. Ab- 
normal lowering of 
Mr. Greeley to provoke the reaction. 


Mathews points out that 


temperature has been shown by 
Mechanical agi- 
tation will do the same. Mr 
the foregoing results seem to show that the essence of 
Zones 


thus 


the segmentation is the formation of localized 
of liquefaction in the egg, 


suggesting an analogy with localized digestion 


protoplasm of the 


In a very able resumé of the different methods by 
which the distance of the sun can be determined, and 
of the trustworthiness of the results, A. R. Hinks, M. 
A., before the British Association, warned against the 
proclamation of any “accepted” values, which were 
generally proved to be fallacious as soon as the agree- 
value 


8.80 


ment was proclaimed. There was no accepted 


for the solar parallax until six years ago, when 


observations 


was agreed upon Greenwich meridian 

yield 8.802, most other methods lower values down to 
8.762. The Venus transit observation, on which such 
strong hopes were built—while lLeverrier, among 


others, was convinced that all the trouble was wasted 
—had failed; the minor planets had given excellent 
results; the aberration determinations at Pulkowa 
(near St. Petersburg) yield 8.793, Nyrén’s own latest 
there 8.782, other determinations 
The motion of the nodes of Venus, the secular 


work elsewhere 
8.806. 
variations of the four inner planets, and the dynamics 
of the mass of the earth had also afforded bases for 
calculations. But Eros, the 


lies between 


peculiar planet whose 


those of earth and Mars, crossing 


was worth all the 480 


orbit 
the latter’s 
Eros was watched 
fifty observers, and 8,000 protographic exposures were 
The analysis of the results will take years. 


planetoids, 
1900 by 


orbit, 
when nearest the earth in 
obtained. 
Mr. Hinks himself is engaged in comparing the photo- 
graphs taken at Cambridge with others, with the 
view of tracing The 
at present believed to be about 
are uncertain about the hundred 
Turner mentioned that the twenty 
Jupiter's satellites at Harvard promised to give valu- 
able results. 


distance of the sun is 
93,000,000 miles: we 
Prof. 


study of 


errors 


thousands 
years’ 
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AIR.COOLING APPARATUS. 

Prof. Willis L. Moore, Chief of the United States 
Weather Bureau, Washington, D. C., has invented an ap 
paratus which is designed to moderate the extremes of 
ummer heat just as a stove moderates the extremes of 
winter celd. This novel cooling stove, however, ope 
ates on principles which are the reverse of those of 
the heating stove. 
The fuel used is 
broken ice which 
is so disposed and 
mixed with salt as 
to create a draft 
through the appar 
atus in a downward 
instead of an up- 
ward direction. Re- 
ferring to our en 
graving, it will be 
observed that the 
parts are inclosed 
in a cylinder of 
heat conducting 





material. The in 
terior is divided 
into two chambers 
by a diaphragm 
having openings at 
intervals along its 
edge Cracked ice 
is placed in this 
upper chamber and 
woven-wire tubes 
conduct air 
through this ice 
and the diaphragm 
into the lower 


chamber This is 





quite an important 


feature of the in 











vention, for broken 
AIK-COOLING APPARATUS, or granulated ice 
when melting has 

a tendency to cake into a solid mass, which eliminates 
interstitial spaces and precludes the proper diffusion 
of air through the mass and also retards and eventu- 
ally wholly obstructs its flow rhe woven-wire tubes 


veecoming imbedded 


always insure @ passageway, and 
in the ice serve to hold it up against gravitating into 
a cake at the bottom and allow lateral dif 
fusion of air through the tubes into the in 
terstices of the ice. The lower chamber of 
the apparatus is also filled with ice which, 
however, is more finely broken and is mixed 
with salt, which lowers its melting point 
greatly. The air circulation is completed to 
the bottom of the apparatus by a number 
of thin metal pipes projecting above the ice 
level In order to prevent ice-water in the 
upper chamber from running along the bot 


tom of the diaphragm and dripping into 


these pipes, a drip-pan is placed above them 
which eatches this water and directs it to 
the waste pipe. Cold air is heavier than 
hot air, so that the natural tendency of the 
air at the top of the apparatus would be to 


fall down through the tubes, thus establish 
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candle power Nernst lamps. The clock was formerly 
lighted by 24 gas jets on each dial, and on each night 
a man had to climb up and light these 96 jets. Two 
men spend three afternoons of each week winding it 


->-?e- 2. 


A BELL-BUOY OPERATED BY TIDE MOTOR. 

Ordinarily, bel/-buoys are rung by the motion of 
the waves, which causes a steel ball to roll about on 
a plate under the mouth of the bell, and strike against 
its inner surface. With a view to making the action 
of the rolling ball positive, regular, and of a constant 
power, the Tidal Motor Power Company, of Seattle 
provides a moter mechanism actuated by the rise and 
fall of the tide. The mechanism will be readily unde: 





stood by reference to our illustration, in which the 
eylinder 13 is broken away to show the arrangement 
of the float and the weights. Connected to the gear 
wheel 1, by ratchet devices are two sprocket wheels 
The chain connecting the weight 7 and weight 1! 
passes over one of these sprocket wheels, and over the 
other runs a chain connecting weight 6 and weight 10 
The float 5 is connected to the weight 6 by a chain 
passing up through weight 7 and over the idlers 8 
and 9. In our illustration, it is assumed that the tide 
is rising, and so the float is lifting weight 7, while 
weight 11 takes up the slack. The slack in the chain 
connecting the float with weight 6 permits the latter 
to drop slowly, rotating the gear wheell. The weight 
is so balanced as to move downward more slowly than 
the float moves upward, so that it will continue to 
operate the gear wheel at a constant rate while the 
tide is turning, and until the float begins to fall 
Thereupon weight 7 continues the operation, while the 
float 5 falls and lifts weight 6, the slack being taken 
up by weight 10. The train of gearing 1, 2, 3, serves 
to greatly increase the speed of rotation imparted by 
the weights, and communicates the motion to a pair of 
plungers, working in the cylinder 4, and also to the 
cradle which carries the steel ball. The plungers 
govern the rocking of the cradle, so that the ball strikes 
the bell with a uniform stroke The vertical rod 
shown at the right, in “our illustration, is driven by 
bevel gearing on the driving shaft, and serves to slow 
ly rotate the bell so as to prevent it from breaking 
under the constant hammering of the steel ball. 
— 2>-e-2 oe 
DOVETAILING MACHINE. 

An improved automatic dovetailing machine has 

cently been invented by Mr. J. T. T. Grim, of Cumber- 


re. 
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land, Md. The machine is self-feeding, it only being 
necessary for the operator to place the stock on the 
bed, so that the conveying chains may engage the 


same, and when power is applied the material will] be 
moved properly relative to a rapidly-revolving cutter. 





BELL-BUOY OPERATED BY THE TIDE. 


and the mortises and tenons cut as desired without 
further attention on the part of the operator. The 
machine comprises two sets of mechanisms designed to 
operate on-opposite ends of a bureau arawer 
or like piece of work. One set is mounted 
on a carriage which may be moved toward 
or away from the fixed mechanism to suit 
different sizes of work. The work is clamp 
ed, as shown in the general view, with the 
pieces in which the grooves are to be cut 
laid horizontal, while the others, on which 
the tenons are to be formed, are held in & 
vertical position. Two conveyor-chains are 
provided for each piece, and lugs bolted 
Ly therein at proper locations serve to engage 
the pieces and feed them forward intermit- 
tently. The cutters, of suitable shape, are 
mounted in spindles which are rapidly re 
tated by belt connection with pulleys on the 
countershaft shown at the left of our em 
graving. The cutter spindles have bear,ngs 








ing a current which is further strengthened 
by making the lower chamber colder than 
the upper one. At the 
bottom of the device 
the cold air passes out 
into the room through 
the large tube shown 
at the right in our en 
graving The cooling 
apparatus is provided 
with a trough at the 
bottom which is adapt 
ed to catch any water 
~ondensed from the at 
mosphere on coming in 
contact with the cold 
walls of the cylinder, ¢ 
from which it will be 
observed that the ap- 
paratus dries the air in 
the room. Further- 
more, it purifies the air 

by absorbing in the ice 
and brine any particles 

of dirt or dust carried 
thereby. 

Big Ben, the cele- 
brated clock of London, 
which regulates the 
time of a large portion 
of the British Empire, 
is having the dials on 
each of its four sides 
illuminated with 60- 





CAM-ACTION OF THE DOVETAILING MACHINE. 





IMPROVED DOVETAILING MACHINE, 


in brackets mounted to slide in guideways, 
to give the proper inward and outward 
movement of the cut 
ters in forming the 
grooves and tenons. 
This movement is a 
complished by means 
of a roller on each 
bracket, which is gui 
ed by an eccentrically 
arranged cam-groove, a 
shown in our detail 
view. The cams are 
mounted on a_ shaft 
driven by sprocket end 
chain gearing from the 
counter-shaft. By meats 
of a clutch connectioa 
on the counter-shaft, 
the rotation of the catr 
shaft may be started of 
stopped at will. Al 
intermittent or step) 
step motion is imparted 
by the cam-shaft to the 
conveyor-chains throug? 
the medium of a M§ 
chet device, which is 
also shown in our ¢ 
tail view It will & 
observed that a ratchet 
wheel is mounted ® 
the conveyor-shaft, and 
is engaged by @ pawl 
Carried on @ 
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which is connected by a rod to a lever mounted above 
the cam-shaft. The lower end of this lever is pro- 
yided with a roller, which engages a face-cam on the 


shaft. This cam is so shaped as to swing back the 
lower end of the lever when the drum-cams have 
drawn their respective cutters to the outer positions 
This serves to push forward the link and pawl, turn 


ing the ratchet wheel on the conveyor-shaft; the con 


yveyor-chains are all suitably connected with this sbaft, 
so that the work on the beds will move fol 
ward in position for the next cut, while the 


cutters round the inner faces of the tenon 


that are being formed. After the projection on 
the cam has been cleared, the lever, together 
with its connections, is drawn back by the 
tension of a spring, and the pawl snaps be 


hind the next tooth of the ratchet wheel, 


ready to move it forward another notch, 


when the cam projection again engages the 


levei In the meantime the cutters are 
moved inward, each forming another tenon 
in its respective vertical piece and cutting 
grooves in the horizontal piece rhus the 
work continues without requiring any at- 
tention on the part of the operato! When 
it is desired to dovetail an irregular piece 
of work, such as the swelled or curved front 
of a bureau drawer, it is necessary to sup- 
port this front while the ends are being 
acted upon by the cutters A central sup 


port and a supplemental conveyor-chain are 


therefore provided for the purpose. These 
are of course adjustable to different heights 
according to the shape of the work, and pro- 
vision is made for moving them sidewise, 


ilso, in order that they may be properly positioned 


for work of different lengths rhe machine embodies 
many improved details of construction which we can 
not here describe, owing to the limits of space. One 
important construction will be observed in the mount 
ing of the cutter spindles It will be seen that they 
have tapered portions which fit in tapered bearings 
The bearings may be screwed down to take up any 
play due to wear of the spindle. It is obvious that 
any size or shape of cutter may be secured in the 
spindle to meet the requirements of the work 
- ->-o--> 
LONG-DISTANCE HIGH-TENSION TRANSMISSION OF 
POWER IN CALIFORNIA. 


BY HAMILTON WRIGHT 
In the vast developments of electric power and its 
transmission California is fast solving the problem 
of cheaper fuel and power The remarkable develop 
ment that has occurred in the long-distance high-ten 
sion transmission of power as well as the approximate 
magnitude of the 


transmission indu 
try is directly trace 
abl to the absen 

of coal in material 
quantities in this 
State and the corres 
ponding high price 
of mechanical power 
rhe great cost of 


steam power at the 


time of earliest ef 
forts toward elet 
tric transmission 
was responsibl« for 


the turn of the Cali 
fornia tide of engi 
neering effort from 
the coal pile to the 


waterfall as the most 


promising source ol 
energy whence to 
operate the rapidly 
srowing electrical 
industries of the 


Golden State 
Perhaps the most 
consequential and 
interesting phase of 
electric transmission 


engineering in Ca 


fornia lies in the 
unification of re 
motely separated 


electric systems int 
& single unit of vast 
proportions In other 
words all the elec 


tric iightine power and railway interests of all the 
cities of the central and northern portion of the State 
have been concentrated and centralized into a single 
System which recei power from sources enabling 
the cheapest generation. The development and per 
fection of extremely long-distance transmission lines 


has made such unification of interests possible, and the 
honors should perhaps be divided equally between the 
Standard Blectric Company of California, with its 
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145-mile electric San Francisco transmission, and the 
Bay Counties Power Company, with its main-line 
transmission of 142 miles from the Colgate power 
house to Oakland. The Standard Electric Company 
was the first in the world to come out with a definite 
and matured project for the transmission of power 
of great quantity over a distance materially in excess 
of 100 miles. It built its electric power plant and 


sub-stations and finished its pole lines practically ready 
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Greasing the Cables of the Colgate Power House. 


for operation, but unforeseen difficulties prevented the 
completion of its water system, so that the Bay Coun 
ties Power Company, although beginning operations 
at a considerably later time, finished its plant before 
the Standard plant and in so doing secured the honor 
of being the first enterprise to successfully undertake 
such a long transmission. More than this, the Bay 
Counties Company secured a temporary contract with 
the Standard Company by which the Bay Counties 
Company delivered current to the Standard lines at 
Oakland for transmission to Stockton, a distance of 
211 miles from the power house at Colgate, and as far 
north on the peninsula of San Francisco as Burlin- 
game, a distance of 218% miles from Colgate. These 
are the longest systems of electric transmission in the 
world. Now both the Standard and the Bay Counties 
plants are in operation, and each over its own line. 
The plan of centralization was the direct outgrowth 
of the success of extremely long-distance transmission 
The Bay Counties Power Company's pole lines traverse 





the Latest View of the Interior of the Colgate Power House. 


that entire portion of California from Nevada County 
on the east to Butte County on the north, to Sonoma 
and Modoc counties on the west,and to Alameda Coun 
ty on the south, taking in each and every city, mining 
or other community consuming power en route. The 
electric lighting, electric power, electric railway and 
gas interests of this entire section are, almost without 
exception, under one tramsmission service for the op- 


eration of their electrical business, for all take power 
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from the power houses under the control of the Bay 
Counties Power Company. In fact, this company oper- 
ates in all more than 3,000 miles of transmission lines. 

By means of its transmission lines the Standard 
Electric Company is tying together the electrical in- 
terests of the cities and towns extending around the 
Bay of San Francisco from Oakiand to San Francisco, 
The Standard plant at Electra, in Amador County, 
has a capacity of 15,000 horse power, while that of 
the four generating stations of the Bay 
Counties Power Company, located in Yuba, 
Nevada, and Butte counties, is close to 23,000 
horse power. In addition to these outputs 
the Standard Company is now building a 
new 21,000 horse power station in Stanisiaus 
County and the Bay Counties Company is 
building an 8,000 horse power station in 


Butte 
However, these two great systems, which 
fairly cobweb the central portion of the 


State from east to west, by no means com- 
prise a major portion of the electric long 
distance transmission plants in California. 

In the northern California system are the 
Butte County Electric Power Company, sup- 
plying Chico and the gold dredgers of that 
region and traveling with 23,000 volts thirty 
miles, and the Keswick Electric Power Com 
pany, which supplies power from Shasta to 
Redding and the Mountain Copper Company 

Electricity in mining is proving of im- 
mense value, especially for gold and silver 
mining in the desert regions where water 
is precious and fuel is costlier than almost 
anywhere else in the United States. With 
electricity, shafts, tunnels, leads, and slopes may be 
illuminated, drills may be run, elevator hoists lifted, 
fans will keep out impure air and pumps will keep 
the mine dry, while dynamite blasting may be con- 
ducted with less than half the present dangers 

The famous Yellow Aster Mining Company, at Rands- 
burg, has gone to great expenditure in demonstrating 
the uses of electricity in working mines and has re 
cently contracted to buy 3,500 horse power from a power 
company which is developing 8,000 horse power for 
mining purposes. Very recently a company with $1; 
500,000 paid-up capital has been organized for utilizing 
the power in five great streams along the Sierras. A 
corps of engineers who have been making plans for 
the development of electric power from the Kaweah 
River in Tulare County put the total expense of the 
work at $9,000,000 
obtained and this may be utilized in Tulare, Porter- 
ville, and other San Joaquin Valley towns. The San 


About 9,000 horse power wili be 


Joaquin Valley Company has recently finished harness 
ing a stream in the 
Sierras and is now 
transmitting several! 
thousand horse pow 
ed to Fresno and 
Hanford, over foot- 
hills and across 
rivers, ranches, or: 
chards and vine 
yards, for a distance 
of thirty-two miles, 
This is the cheapest 
power in the world 
and is furnished at 
as low a rate as two 
cents per horse pow- 
er per hour 
Probably the most 
remarkable use to 
which electric power 
has been put is to 
move the imple. 
ments of agricul 
ture At this writ 
ing a number of big 
grain raisers in San 
Joaquin Valley, Cal 
ifornia, are closing 
a successful series of 
experiments by 
which ‘a combined 
harvester is impel 
led by electric pow 
er. Thus the stream 
which has furnished 


the wheat fields 


LONG-DISTANCE HIGH-TENSION TRANSMISSION OF POWER IN CALIFORNIA, with water for irri- 


gation purposes, also 
gives the power by which the crop may be later 
harvested 
The world’s first successful experiment in electrical 
transmission was made in Germany in 1891 From 
Lauffen a line of 108 miles was run into Frankfort to 
exposition held there in that year. It 
worked successfully. Within a year the first electrical 
power plant in which the specific gravity of water 
was used in the United States was begun at Pomona, 


light an 
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Cal. This was followed by the opening of the big 
plant at Folsom, Cal., which at that time was the 


largest in the world rhe first current that flashed 
alons t wire carried 400 horse power 21 miles at a 
voltage of 11,000 Years were spent in the work at 
Folsom An mmense masonry dam 650 feet long, 
24 feet wide at the crest, 87 feet wide at the bottom, 
and 89 feet h at the highest point had been thrown 
acros he American River The dam contains 50,000 
cubie yards of granite and creates a reservoir three 
mile ri At either end are massive head gates to 
contra ! passage of the water into canals, which 


give a flow of 85,000 cubic feet a minute. The water 


supply ufficient for the irrigation of 300,000 acres 
of land ncluding large areas on both sides of the 
American River The work on the Folsom plant five 
year iz0 was only second to that at Niagara Falls, 
and the great plant already furnished 45,000 horse 
power, transmitted a distance of 24 miles to Sacra- 


mento for use by street car lines, electric lighting com- 
panies, and in factories and machine shops. The suc- 


cess of this great plant was only made possible by the 
fact that the year after it started a dynamo was in- 
vented which made electric power available for manu- 
facturing purposes. The first plants could employ 
their currents for lighting and for the propulsion of 
street cars alone, but here was a new application which 


made the patronage and the profits of the concerns 
doubly sure. The demand for electric power and the 
field for its operations in California are proved by the 
alacrity with which it has been caught up by consum- 
ers all along the power lines. All plants are running 
full power, with the whole current in use and more in 
demand Very lately the large Folsom plant was 
found inadequate to supply Sacramento with a suffi- 
cient current and additional power was obtained from 
Colgate All electric power companies strive for a 
business so regular that it will take a full supply all 
the time, for a full line will furnish just so many horse® 
power a day and it costs as much to maintain a line 
whether it is supplying a full current or half its pos- 
sible current In industries which call for a regular 
supply of power, electricity has largely supplanted 
steam in San Francisco 

At the present time the power of the mountain cas 


cades is being rapidly harnessed and a new industrial 
era has sprung up upon the Pacific coast There are 
now twent electric power plants upon the Pacific 
coast, and of those yet unmentioned is that now in 
process of construction at Redding in northern Cali- 


fornia, at the base of Mount Shasta New York, San 
Francisco, and Buffalo capital is back of this enter- 
prise to the extent of $6,000,000, and when completed 
it will be the greatest electrical power plant in America 


outside of Niagara Another large plant which when 


completed will hold the world’s record for long-dist- 
ance transm on is being constructed upon the Kern 
River, 27 miles from Bakersfield, Cal. A corps of en- 
gineers and a gang of laborers are hard at work. 


Then, too, there are the big Yuba County power 
plants and that of the Mount Whitney Power Company. 
There is a big plant at Truckee, Cal., which sends 1,500 


horse power to the Comstock mines, the great mines 


which made millions for the Stewarts, Mackays, Flood, 
and Fair familiesand which are still paying dividends, 
The Blue Lake Water Company is another important 
plant The South Yuba Water Company, in which Sen- 
ator ¢ N. Felton and Dr. Charles Van Norden, of 


New York, are largely interested, wil! develop a 30,000 
horse power plant The company controls a number 
of large storage reservoirs and twenty large lakes in 
Placer and Nevada counties, California They now 


have 400 miles of flumes and a storage capacity of 


five billions of cubic feet They now furnish 5,000 
horse power to the small cities and mines in that 
district 

In utilizing the power of mountain streams to run 
street cars hip vards, mines, canning factories, gold 
dredgers, to illuminate, to propel machinery, and even 
to heat buildings in faraway cities, the value of the 
streams is not diminished, for most of the water upon 
issuing from the turbine is re-diverted for the purpose 
of irrigation In fact the use of water for power does 


not consume one drop of the fluid, but employs only 
the energy furnished by its fall. Thus the two go 
hand-in-hand, and wherever the resources for irriga- 
tion are tapped, a double return for the capital em- 
ployed may be obtained through the installation of 
electric power plants 

Altogether, 140,000 horse power has been converted 
into electrical energy in California. It is conserva- 
tively estimated that the waterfalls alone have close to 
300,000 horse power, exclusive of that which will arise 
in the building of dams in torrential streams. There 
are now in the neighborhood of $10,000,000 invested 
in these plants, and several thousand men are at 


present engaged in as many as a dozen different 
projects to convert the vast, almost inexhaustible 
power of the flowing streams into a foree that shall 
be commercially valuable. 
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Correspondence. 


A Jointed Snake, 
To the Editor of the Scientiric AMERICAN: 

Being a reader of your paper, of course I notice the 
snake stories; and having been raised on a farm in 
Missouri, while a boy killed many rattlesnakes, also 
other kinds, among them what was known to me 
as the joint-snake, that by striking would fall into 
sections about one and one-half inches in length; and 
the head end, about four inches long, would run away 
and hide until it thought the enemy had gone, then 
return and gather itself up, and be as good as new. 
In discussing snakes with a friend, born and raised 
in New York, now living in Ohio, I was unable to 
convince him that there was such a thing as a joint- 
snake. Since the statement that I have made is 
strongly disputed, it is but natural that |! should be 
anxious to find an authority for my statement regard- 
ing the present or past existence of the joint-snake 
in the United States. Will you look the matter up, 


and give it a little space in your next issue? 
NogMAN 8S. DONNELLY. 

{Our correspondent refers to a creature which has 
puzzled many an observer and given rise to as many 
stories as the “milk-snake” and the “toad in the solid 
rock.” It is fair to say that a large percentage of 
the farmers of the country believe that there is a 
“jointed” or “glass snake,’ which can disjoint itself 
and break up, to come together later; and it is difficult 
to find a boy brought up in the country who will not 
testify that he has seen the miracle time and again; 
and the most interesting feature is that they all firmly 
believe it. To give the deluded ones credit, the actions 
of the “jointed snake” are so remarkable, so extremely 
unconventional, that there is little wonder that the 
sharpest observer is deceived; but there is a vast dif 
ference between what one really sees and what one 
thinks he sees, and herein lies the mystery of the 
“jointed snake.” 

To start fairly, there is no animal known to science 
as . jointed snake. What the credulous observer be 
lieves to be such is a lizard known scientifically as 
Opheosaurus ventralis; a well-known low form com 
mon east of the Mississippi River and south of the 
Ohio River. That it is considered a snake is hardly 
to be wondered at, as it has no feet; and when 
alarmed, darts away with the peculiar gliding or 
wriggling motion of a snake, and to any one but a 
naturalist it would, doubtless, be considered a snake 
But the animal is a lizard, and the long cylindrical 
tail, twice as long as the body, to the untrained ob 
server appears to be the body. This slender tail is 
the cause of the many fables prevalent regarding the 
marvelous powers of the “glass-snake,” which is so 
brittle that it cannot be touched without breaking; 
but the fact is that the vertebra, or bones of this long 
tail, are so delicately adjusted or connected that it is 
almost impossible to lift the animal by it without 
breaking it. Any violent jerk or strain will throw the 
tail into one or more pieces, which lie on the ground 
wriggling with a convulsive movement, while the 
head and body crawl away. In a word, it is not the 
body of the lizard, but its long tail which breaks up— 
a very common trick among lizards. The tail thus 
thrown off is deserted, the lizard having no more 
power to reattach it than has a man to assume his 
amputated leg. But the lizard has this advantage 
a new tail begins to grow at once, and the glass-snake 
is in a short time itself again, and may break up and 
be renewed an indefinite number of times, so far as 
known In a collection of lizards caught at random 
in the San Gabriel Valley, Southern California, fifty 
per cent had new tails in all stages of growth from 
one to four inches in length, being darker and readily 
recognized as new and growing tails. This faculty of 
reproducing lost parts or limbs is common among 
crustaceans, and the casting of tails is so deftly 
carried out among lizards that the conclusion is irre- 
sistible that it is intended to deceive the pursuer or 
enemy. Another “glass-snake” is the lizard of the 
genus Anguis. The “blind worm” often throws off its 
tail at the slightest danger, and it is almost impossible 
to catch and retain one without the loss of this mem- 
ber.—Eb.] 





The New English Torpedo Boats, 

The first of the new type of torpedo boat destroyers, 
for the British navy, the “Erne,” has been launched 
from the yards of the Palmer Shipbuilding Company, 
of Jarrow-on-Tyne. This improved class has been 
rendered necessary by the loss of the “Cobra,” and 
the buckling in heavy seas of other vessels, conse- 
quent on too light construction of the hull. In the 
“Erne” class, a forecastle is provided in lieu of the 
turtleback deck, thereby providing a much higher 
bow for driving against a rough sea. The structural 
length of the hull has also been increased, whereby 
a considerable addition to the displacement is made 
above that of the 30-knot type boat. As a matter of 
fact, speed has not been sought after so much as 
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strength in the “Erne,” for the maximum speed ig 
enly 2514 knots under the usual loading conditiong, 
In this vessel somewhat of a reversion is made ag 
regards speed to the first type of torpedo-boat destroy. 
ers, the speed of which was 27 knots. In subsequent 
vessels a speed of 30 knots was attained, but only 
by the sacrifice of structural strength. The dimen. 
sions of the “Erne” are: length, 222 feet; beam, 23 
feet 6 inches; and 7,000 I.H.P The armament, 
however, is the same as that of the 30-knot boats, 
comprising one 12-pounder, mounted on the conning 
tower forward, and five 6-pounders, four of these being 
on the broadside and one on the raised central plat- 
form aft, and two 18-inch torpedo tubes. With regard 
to the armament of future destroyers, the Admiralty 
has: made an important alteration. joats of 27-knots 
speed are to carry only one instead of two torpedo 
tubes, while the first-class torpedo boats will be fitted 
only with a view to enable this type of vessel to move 
with greater celerity in night attacks. The “Erne” 
is to carry a crew of 70 officers and men. The ma- 
chinery consists of twin-screw triple-expansion engines, 
steam being supplied by four of Reed’s water-tube 


boilers 
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The Historical Novel and Its Value in Trees, 

The flood of novels which has incessantly poured 
in upon us of late years, more than ever emphasizes 
the truism that of the making of books there is no 
end. A decade ago it was the so-called “psychological 
novel” that enthralled us; now it is the judiciously 
advertised historical novel that holds our rapt atten- 
tion. Through the ingenious refinements of modern 
advertising the sales of fiction have been increased 
so prodigiously that a novel can hardly be called a 
“success” unless it has been sold to the extent of a 
hundred thousand copies. 

The newspaper tales of the enormous editions of 
historical novels are by no means as fantastic as they 
may read. A list, carefully compiled from publishers’ 
returns which are absolutely without reproach, shows 
that the sales of nine recently published novels have 
reached astounding proportions. Of one book, over 400,- 
000 copies have been sold. Another is in its 325 thou- 
sand. Less successful books have attained only a 
paltry sale of 100,000, while a few minor ones hardly 
exceed a disappointing 80,000 

It is not our purpose to dilate upon the relative 
merits of these volumes of fiction, but simply to show 
what it costs to satisfy the public appetite for tales of 
wild adventure 

Books are made of paper. Paper in turn is made 
of cellulose, of which the chief source of supply is 
timber. In order to describe the romantic career of a 
seventeenth century gentleman of the rapier, it is 
necessary to fell a few hundred trees; the publication 
of many narratives in which the exploits of other 
cavaliers are dwelt on, may therefore entail the de- 
struction of a forest 

The nine novels to which we have referred had a 
total sale of over 1,600,000 copies. Since the average 
weight of each book sold was probably twenty ounces, 
a little calculation will prove that these 1,600,000 books 
contained approximately 2,000,000 pounds of paper. We 
are assured by a manufacturer of paper that the aver- 
age spruce tree yields a little less than half a cord of 
wood, which is equivalent to about 500 pounds of paper. 
In other words, these nine novels swept away 4,000 
trees, and they form but a small part of the fiction so 
eagerly read by the American public. Some books are 
worth more than 4,000 trees. What may be the tree- 
value of the modern historical novel it is not within 
our province to decide 
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A National Club House for Ff ineers, 


Through the munificence of Andrew Carnegie, who 





has agreed to give financial aid to the extent of one 
million dollars or more, a national club house for 
engineers may be erected in the city of New York. 
The building proposed will occupy a plot extending 
from 39th to 40th Streets, between Fifth and Sixth 
avenues, upon a small portion of which the Engi- 
neers’ Club of New York now stands According to 
the present plans, the Engineers’ Club will occupy 
one portion, and the remainder will be used by the 
American Society of Civil Engineers, the American 
Society of Mechanical Engineers, the American Society 
of Electrical Engineers, and the American Society of 
Mining Engineers provided the separate organizations 
decide to take advantage of Mr. Carnegie’s offer. 


—— |) +O a 
More News About Nova Geminorum, 


The light of Nova Geminorum appears to be fluctu- 
ating like that of Nova Persei No. 2. On the evening 
of May 1 it appeared that its light had increased about 
half a magnitude during the preceding twenty-four 





hours. Since the measures described in the Bulletin 
of April 22, similar measures were obtained on April 


24, 25, 27, 28, 29, 30 and May 1, and gave the magni- 
tudes 9.37, 9.67, 9.71, 9.81, 9.61, 9.76, and 9.26 respect- 
ively Epwarp C, PICKERING 


Harvard College Observatory, 
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EK 
fhe Russian navy has been augmented by a useful 





gineering Notes, 
vessel, the “Ocean,” which is to be utilized entirely for 
the training of engineers and firemen for water tube 
boilers, so that they may become acquainted with the 
peculiarities and characteristics of the various types 


of boilers of this class. This particular vessel is 
equipped with four distinct designs of water tube boil- 
ers—the Belleville, Schulze, Yarrow, and Niclausse. The 
vessel will be supplied with 4,000 tons of coal, and 


will carry a class of 400 men. She will then sail for 
the East, the men being instructed during the pass- 
age, so that by the time the “Ocean” reaches Chinese 
waters, the men will be sufficiently competent to be 
transferred to the various warships of the Russian 


squadron operating in those waters 


The Russian government has completed the first 
stage of the construction of the southern section of 
the railroad to Turkestan between Orenburg and Tash 
kend About two-thirds of the length of the embank 
ment have been carried out and only 25 miles of the 
first section await the finishing touches. Four thou- 
sand artisans have been employed upon the work. The 
stonework of the first two sections is nearly finished, 
and temporary bridges have been built over the rivers 
Salar and Keles, as the permanent bridges have not yet 
been constructed The telephone poles have been 
erected as far as Turkestan, and telephone stations 
stablished Further on the telephone wires have 
been attached to the telegraph poles already in use as 
far as Perovsk Depots for materials and dwellings 
for the persons employed on the line have been estab 
lished along the five sections and at the bridge of 
Tchinaga. There are also temporary workshops for 
the repair of the rolling stock including the loco 
motives 

An overhead railroad of the Elberfeld (Germany) 
Suspension type is projected tor London by a syndi 


cate of German, American, and English financiers and 





engineer and the 1 y Parliamentary inction 
is to be sought for this session. It is proposed to con 
struct the railroad above the River Thames, as with 
the river Wupper in Germany, though owing to th 
greater width of the Thames the railroad will be con 
structed upon ithern sho! The line is to 


stretch from the city to the southern western suburb 


Barnes, and is to ow th yurse of the river through 
out its entire le th, approximately eight miles. The 
plan of constru yn will be similar to that over the 


Wupper, the rising angular lattice girder supports 
being fixed to concrete foundations sunk into the river 
bed It is contemplated to erect fourteen stations 
1 it is pro 


Electricity will be the motive power, ar 
posed to cover the complete journey, including stop 
pages at each of the intermediate stations, in 23 min- 
utes. The railroad would be raised to a _ sufficient 
height to cross above the bridges, at each of which the 
stations would be built as far as possible, access being 


obtained to the stations therefrom by means of lifts 


It is proposed to erect the girders supporting the track 
at intervals of 200 feet Only one class of carriage 
would be provided, and a uniform fare of four cents 
would be charged for any distance. It is estimated 
that the cost of the project will be about $25,000,000 


and it will occupy five years to complete 


A series of experiments have been carried out upon 
the railroad between Chateau de Loir, in the Sarthe, 
and Chateau-la-Villiere, in Indre et Loire, France, with 
a new system for the prevention of collisions between 
railroad trains traveling in opposite directions upon 
the same track This system is the invention of a 
Spanish engineer, Senor Basanta When a train is 
either stationary or in motion upon a certain track, 
and another train is approaching upon the same track, 
information of the fact can be transmitted between the 
two trains by an electric current, which rings an el 
tric bell upon the engines. This alarm given, the engi 
neers of the two trains can establish telephonic commu 
nication and thereby avert a collision. In the cab of each 
engine is fitted a telephone and alarm bell, and along 
the rail of the track a wire is placed. Connection be 
tween this rail wire and the engine telephone is ob 
tained by a sliding shoe, while a second wire called a 
conductor of protection extends between the disks and 
the stations, for the purpose of affording communica 
tion between the train and the station immediately be 
hind or in front, whichever the case may be, where tele 


phonic posts are provided for such communication with 


the train. To one axle of the train a dynamo is at 
tached, and the train must be traveling at a speed of 
at least six miles an hour to exert sufficient current to 


actuate the signaling arrangements. When the train 
is stationary a magneto machine operated by hand is 
utilized The invention worl somewhat upon the 


block system, the bell automatical ringing when two 


trains are in the same bloch The contrivance was 
severely tested upon the French railroad, and is to be 
Subjected to further experiments with a view to sim 
plifying the mechanism and working arrangements of 


the device. 
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Electrical Notes, 

The Western Union Telegraph Company has begun 
the work of stringing new No. 11 copper wire on its 
poles between New York and Montreal. The work was 
commenced at Albany, and continued to Whitehall, at 
which point it was taken up by the Great Northwestern 
Telegraph Company, and will proceed at the rate of 
nearly eight miles a day to the Canadian capital. The 
section between New York and Albany will be com- 
pleted at an early date, and it is expected to have the 
entire work finished by the end of the winter. The 
distance from New York to Montreal is 400 miles 

In order to familiarize the people with the domestic 
uses of electricity, and at the same time increase the 
demand for the current, a Chicago electric company 
has adopted the idea of using small cottages of a 
portable nature and erected at different points through 
the city for short periods of time. The cottage is bril- 
liantly illuminated outside and in, for the purpose of 
attracting attention at night, and the interior is fitted 
with all the devices which can be operated by electricity 
that are designed for use around the home. There are 
about seventy-five different electrical contrivances of 
this nature, including fans, sewing machine motors, 
cooking and toilet utensils, and all the different kinds 
of lamps which are available for home use. Visitors 
are allowed the greatest freedom, and even encouraged 
to handle the things on view and ask questions about 
their use. It is said that about 125 persons visit the 
cottage on an average each day. 

What may be paraphrased as “wordless telegraphy” 
is to be the next development in practical telegraphy. 
We get the first intimation of this from the introduc 
tory remarks to a code book, just published, entitled 
“Pantelegraphy, Section Parr,” by A. C. Baronio, which 
is in point of fact a commercial skeleton code of 273 
pages, framed on entirely different lines from what 
has been the practice hitherto. The author claims 
that it has cost him many years of study and labor 
in order to bring his invention to the present practical 
shape and simplicity; and the originality of the sys 
tem (for Section Parr is but a part of a complete tele 
graphable system of short-hand) briefly stated, con 

sts in reducing the present Morse alphabet to only 
ten short characters or sounds, which are so manipu 
lated by a key as to express anything and everything 
by them in such a way as to give the public greater 
privileges while at the same time immensely reduc 
ing the work of the telegraph operator, even assuming 
that no alteration is made in the instruments of to 
day A set of automatic instruments is now being pert 
fected, it is claimed, which will render pantelegraphic 
messages so cheap that most of the important com 
munications that have to be sent by mail now, on ac 
count of the almost prohibitive rates under present 
conditions, may be telegraphed in future. 

An electric tramway is to connect the Naples trac- 
tion system with the small incline which is located on 
the slope of Vesuvius. This will be of great conveni 
ence to tourists, as at present they are obliged to climb 
part way up the mountain in carriages or on horse- 
back. The small incline was installed some time ago 
by Cook & Co. and passes from a point half way 
up the mountain to the summit. The new traction 
line is to start from the outskirts of the city and 
ascend by an easy grade to the Observatory, then 
reaching the lower station of the incline. The line 
will have a total length of 4% miles. Over a length 
of some miles on the mountain slope, where the grade 
reaches 25 per cent, the rack-and-pinion system will 
be used to secure adherence The rest of the route 
has grades of only 8 per cent. The generating sta- 
tion will be placed at the foot of the rack-and-pinion 
section It will contain two gas engines of 90 horse 
power each, which will drive two dirett-current dy 
A stort 











namos working at a voltage of 550 to 770 
battery will be provided as an accessory to the dyna 
mos. The cars are to hold twenty-four passengers 
seated and six standing. A locomotive of special con 
struction will draw the trains. The latter will start 
eventually at 17-minute intervals, but at first a 35- 
minute interval will be used. The electric installation, 
including the central station rolling stock and -line, 
will be carried out by Brown, Boveri & Co., the 
well-known Swiss firm. The gas engines and mechan- 
locomotives will be constructed by 


Another new 


ical part of the 
the Winterthur Locomotive Works 
traction system is that which will soon be constructed 
for the city of Leghorn, it having decided to adopt the 
electric system in the city and also on the interurban 
line to Montenero. The power station is to have 
three steam engines, each of which drives a direct- 
current dynamo of 400 amperes and 600 volts. The 
trolley system will be used throughout, with motor 
ears of 25 horse power for the city lines. On the inter- 
urban line where the grades are heavy, the motor cars 
are more powerful and will contain two 30-horse power 
Schuckert motors; in this case the trolley line is 
double. The central station is capable of supplying 


500 horse power. 
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Gasket and Insulation Troubles in Gas 
Engines, 
BY A. B. POTTER. 

Many manufacturers of gas and gasoline engines ex- 
perience considerable difficulty from gaskets and insu- 
lation blowing out. I have seen cases where it seemed 
absolutely impossible to make and keep joints tight, 
and in every case of this kind I have found serious un- 
evenness of surface, which had to be remedied by 
scraping to a surface plate, or planing off the top end 
of the cylinder and refacing the cylinder head. 

In casting about for the reasons existing for such 
marked unevenness, I have decided that there are us- 
ually two primary causes. The first and principal 
one is that the traveling facing tool, when cutting 
in line with the parting of the spindle bearings of the 
lathe, gives way siightly from a little side play, and 
leaves two high ridges at diametrically opposite points. 
The further from the center the cut is made, the more 
spring there is to the tool, which accounts for the 
tendency to a “dishing” finish. The other cause is 
the distorting of the cylinder by the clamps that hold 
it rigid to the lathe carriage, when it is being bored 
and faced. The open or head end would be squeezed 
out of shape more easily than the lower, or crarik case 
end, and as soon as the pressure of the clamps was re- 
lieved, it would return to its original shape. If, how- 
ever, the cylinder head, not water-jacketed, were to be 
perfectly flat and planed off, instead of faced on a 
lathe, it might be possible to draw the two surfaces 
sufficiently close together to hold the gasket. But 
where a one-quarter inch to one-half inch shoulder is 
left projecting down below the edge of the top of 
the cylinder, into the latter, it prevents the head 
springing to conform to the inequalities of the cylin- 
der top, and if the head has been finished on the same 
lathe as the cylinder, there are liable to be two ridges 
on it also, whereby the jifficulty is doubled. I think I! 
would pay in the end to plane off both surfaces when 
this is possible; and if two thicknesses of one-sixty- 
fourth inch asbestos paper soaked in boiled linseed oil, 
dusted with fine graphite, are used for a gasket, fol 
lowed down when the engine gets heated up, with care, 
it will be found that one gasket will allow the head 
to be removed many times without the necessity of 
cutting a new one every time. I prefer to use the 
one-sixty-fourth inch rather than one-thirty-second inch 
thick, for there is less liability of the thinner paper 
running uneven in thickness 

4 serious defect in igniter insulation and construc- 
tion can also be remedied very easily and cheaply 
Drill a one-half inch hole through a brass plug made 
one-half inch longer than usual, with a hexagonal 
lock nut to fit it. Through this pass a seven-sixteenths 
inch stud with a lock nut and washer at each end, 
with room at the top for a binding nut Between the 
washer and ends of the plug put mica washers, and 
around the stud wrap flexible mica, or tubing made of 
the same material, and screw lock nuts up tightly. 
In adjusting the firing pin, loosen the lock nut outside, 
and screw the brass plug itself, instead of loosening 
the firing pin. It will be found that mica insulation 
secured by this means will never blow out, and will 
last and give good results indefinitely, and tightening 
up the wire connections on top of the firing pin will 
not disturb the insulation. The hotter the brass bush 
ing or plug gets, owing to greater expansion than the 
pin, the tighter it will be. 
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Magnetic Rotation in a Variable Electromagnetic 
Field, 


Another case of magnetic rotation in a variable eiec- 
tromagnetic field has lately been recorded by N. Orlow 
before the Russian Physico-Chemical Society. In in 
vestigating the mechanical effects cf a variable mag- 
netic field, the author happened to observe that a 
small iron cylinder, placed horizontally within a cop 
per solenoid, would start rotating about its axis when 


of the 


the solenoid was placed beside the pole-pieces 
core of an electromagnet traversed by an alternating 
current. The same phenomenon was observed when 
the solenoid was replaced by a horizontal tube of any 
material. A possible explanation is suggested by the 
fact that the iron cylinder will tend toward the points 
of the field, where the force is highest, and some simi- 
lar cases are recorded. 

—_—- SO 

Trials of the Lebaudy and Santos-Dumont 
Airships. 

The dirigible balloon of the Lebaudy brothers started 
from Moissons on May 8, in cloudy weather and with 
a northerly wind, for Mantes. There the airship, made 
several circles around the tower of St. Maclou and the 
church of Notre Dame, and then returned to Moissons 
against the wind. M. Juchmes, who piloted the balloon, 
and M. Rey, the machinist, say they covered the dis- 
tance of 37 kilometers in one hour and thirty-six min- 
The highest altitude reached by the airship was 





utes. 
200 meters 

M. Santos-Dumont made his first trial of the steer 
able balloon “Santos-Dumont No. 9" on May 7. He de 
clared himself as being perfectly satisfied with the test. 
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THE CROSSLEY REFLECTING TELESCOPE AND ITS 
NEW MOUNTING 


The new mounting for the Crossley reflecting 
telescope presented in 1895 to the Lick Observatory 
by Mr. Edward Crossley, of Halifax, England, has 
been completed The tele 


cope which has a 4-foot 


Scientific American 


light from the star passes down through the tube to 
a concave mirror placed at its lower end, in the focus 
of which mirror an image of the object is formed. The 
focus of thé Crossley reflector is 17 feet, 6 inches from 


the mirror For the sake of convenience, a diagonal 





aperture and a focal length 
of 17 feet, 6 inches, was 
built about ISRS for the 
privat observator oft wD 
4. A. Common, a wealthy 
English amateur astron 
omet for the purpose of 
proving hi theory of the 
construction of large re 


flectors and their mount 


ings Later the Instru 
ment was acquired by Mr. 
Crossley and set up in his 
privat ! rvatory Re« 
ognizing the injurious ef 
fect which the climate of 
England would sooner o1 


later have upon the tele 
scope, and the great cli 
matic advantages of the 
location of Lick Observa 
tory, Mr. Crossley present 
ed the telescope and its 
dome to that institution 

it was with the Cross 
ley reflector that Dr 
Keeler. in 1898-1900. did so 
much successful photo 


graphic work. The instru 





ment is of peculiar inter 

est, marking as it does the . 
beginning of a new period 

in the use of a much-neg 
lected form ‘of telescope. 
The original Crossley 
mounting was unsuited 

for long photographic ex 

posures by reason of flexure and other defects. A new 


and more stable mounting of the equatorial form 
was therefore devised by Harron, Rickard, & McCune, 
of San Francisco. The steel tube carrying the mirror 


and plate holder is attached toa heavy steel declination 
axis, passing through the middle of a long 


polar axis, which is supported at both 
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order to obviate which, in the mounting of the Cross- 
ley telescope, the photographs will be taken in the 
principal optical axis 

No matter how accurate the driving mechanism of 
a telescope may be, it is impossible to keep exact pace 
with the apparent motion 
of the star toward which 
it is directed. Hence an 
auxiliary telescope is at- 
tached rigidly to the plate- 
holder to serve as a guid- 
ing-telescope This guid- 
ing-telescope is provided 
with a pair of fine cross 
wires. During the time in 
which a photograph is be- 
ing taken, the image of a 
star is kept at the inter- 
section of these cross 
wires. If the star image 
moves from the intersec- 
tion of these wires, it is 
brought back by means of 
two screws, which screws 
also control the plate- 
holder. The plate-holder 
and cross wires will be 
moved by rods which ex- 
tend in from the side of 
the telescope. 

The driving mechanism 
of the telescope is a clock 
train of the conical pendu- 
lum type, which drives 
two sectors of 8 feet 
radius, attached to the 
north end of the polar 
axis. A single sector will 
run the telescope for an 
hour During this time 


the idle sector will be re- 











THE CROSSLEY LEFLECTING TELESCOPE. 
flat mirror is usually inserted in the cone of light 
before it comes to a focus, so that the light is re- 
flected at right angles and an image formed just out- 
side of the main tube of the telescope. The introduc- 
tion of this diagonal mirror causes a loss of light, in 





ends. The polar axis is adjusted exactly 
parallel with the axis of the earth, so that 
by rotating the telescope on the polar 
ax! it the speed of the earth's rotation 
and in the opposite direction, a celestial 
object will apparently remain stationary 
and can be photographed by exposing a 


plate for a long time. Since the bearings 


for the polar axis are on separate piers, 
some means were necessary for their ready 
idjustment For that reason the sur 
faces on which the bearings rest have been 
made cylindrical in a direction at right 
angles to the polar axis. The bearing- 
plates can be adjusted in altitude and 
azimuth 

A leaning pier, 8 feet high, supports the 
north end of the polar axis, which pier is 
built up of heavy steel plates riveted to 
castings atthe top and bottom and 
strengthened by two angle iron frames in 
the interior The steel pier will in turn 
be supported by a brick and concrete 
foundation 6 feet high. The south bearing 
plate will rest directly on a 
brick and concrete foundation. 

The polar axis is 14 feet long, 
in order to permit the lower 
end of the tube of the telescope 
to move freely under it in all 
positions. 

The tube of the telescope con- 
sists of a strong cubical section, 
which is attached directly to the 
declination axis; and of five cir- 
cular sections. Below the cubi- 
cal section is_a circular section 
of heavy sheet steel, io which is 
attached a cast-iron cell holding 
the mirror. The upper sections 
of the. tube are of light sheet 
steel bolted to steel flanges. The 
last section is short and can be 
rotated about the axis of the 
tube. In the center of this end 
section the apparatus for hold- 
ing the photographic plate and 
for guiding during the exposure 
is held by four webs of steel. 

In this reflecting telescope, as 
in all reflecting telescopes, the 





Herd of Yak in Northern Thibet. 


versing, ready to be set in 
gear to run the telescope 
as soon as the first sector 
has run down. The thrust of the polar axis is taken 
directly on a ring of hardened steel balls at the 
lower end, the greater portion of the weight fall- 
ing on counterbalanced rolls. The telescope tube with 
the mirror and the various attached apparatus are 
counterbalanced by adjustable weights on 
the opposite end of the declination axis. 

J. M. B. 
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THE TRADE IN WILD ANIMALS, 
BY HAROLD J, SHEPSTONE. 

Hamburg is by far the principal depot 
for the shipment of wild beasts Nearly 
the whole of the trade here is in the hands 
of one man, Mr. Carl Hagenbeck Some 
idea of the immense amount of business 
done by this well-known dealer is evi- 
denced when it is stated that in the course 
of a single twelvemonth he dispatched 
from Hamburg some 76 lions, tigers, and 
panthers, 42 different sorts of bears, 52 
elephants, 64 camels and dromedaries and 
some 730 monkeys, besides a large number 


of other animals and birds The greater 





portion of this vast collection is sent to 
America to the various towns and is pur- 
chased by directors of zoological gardens 
and by circuses 
During the week the writer was in Ham- 
burg Mr. Hagenbeck shipped $2,500 worta 
of animals to Cincinnati and 
$3,500 worth to Philadelphia. 





He was also busy preparing a 
large consignment for the New 
York Zoological Society. When 
Prof. Hornaday, the Director of 
Bronx Park, visited Europe in 
the autumn. of 1902 he spent 
$17,000 among the European 
dealers in the purchase of ani- 
mals. He bought 6 lions, 2 
tigers, a leopard, jaguar, chee- 
tah, 2 black leopards, mountain 
goats and sheep, a chimpanzee, 
an ibex, a wild hog, a number ot 
snakes and a lot of large and 
small birds. When | mentioned 
this to Mr. Hagenbeck he ad- 
mitted the fact that there 
is a growing interest in 2008 
and that in a few years’ 
time the United States will 
boast of some magnificent gar 
dens He also told me _ that 








. Aniina) Cages at Hagenbeck’s. 
. SHE TRADE IN WILD ANIMALS, 


his thirty-six years’ experience 
as an animal dealer had taught 


him that the three great nations 
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that possess a natural 
desire to know all about 
English, and the Germans 


love for animals and 


them are the Americans, the 


The great worry of the big dealers is to keep their 


stock up-to-date 


At the time of my visit to Hamburg 


Mr. Hagenbeck told me he was daily expecting some 


of his travelers from 


with a herd of 30 roe 


deer, 15 ibex, wild sheep and several smaller animals 


and birds. 
from Soudan, as well 


lopes. In a week’s time 
from German East Africa, 


2 African rhinoceroses, 
some _  white-bearded 
gnus, water buck and 
other antelopes and a 
number of smaller 
animals and birds 
From West Africa he 
was expecting several 
chimpanzees and also 
some young gorillas, 
while a boat due the 
following day from 
Australia was bring 
ing in a consignment 
of 60 kangaroos, sev 
eral big red “boomas 
and a number of rare 
birds. There were also 
other travelers on 
their way to Hamburg 
from different parts of 
the world with more 
or less valuable collec 
tions of wild animals 


As to his present 


One man was also bringing home 3 giraffes 


Kudu and other ante- 


was expecting a shipment 
which included 20 zebras 


stock one has only to add that it is more valuable than 


the animals found in 


world over, to give some 


variety 
Altogether, Mr 
European hunters 


need of establishing depots 


world, from which he 


occasion required. 


Many 


zoological garden the 
of its immensity and 


Hagenbeck employs a staff of sixty 
years ago he recognized the 


in various parts of the 


replenish his stock as 


He has five depots in Asia, three 


in Africa, several in Europe and one in America. These 


men employ the natives to catch the animals for them. 


Much could be written 


various animals are captured. 





Unshipping the Wild Animals at Hamburg. 


the manner in which the 


In Nubia, where most 
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of the lions are now obtained, the natives, by care- 
fully watching, know exactly when a lioness is about 
kill 
the mother and carefully remove the young cubs to 
the camp, where they are brought up on tame goats’ 
When about two months old they are conveyed 
to the coast on the backs of camels and shipped to 
Lions are also obtained from Abyssinia 
The finest lion was that obtained from 
This species 


to have cubs. They then go to the den and 


milk. 


Hamburg. 
and Senegal. 
the Atlas Mountains of North Africa. 


now no longer exists, and there are only a few in cap- 
tivity. 





Indian Elephants Worth from $1 250 to $2,000 Each. 


gal lions range in price from $500 to $750. 


vary in price ‘from 375 to $1,500 apiece 


They are large, beautifully striped creatures. In 
winter they grow a long woolly winter coat. 


Turkestan. 
have brown stripes instead of 
-ground. Mr. Hagenbeck 


ago and sold it to the Berlin zoo. ._In Bengal 


Adult Nubian lions fetch $1,000 apiece; Sene- 


Tigers 
and 
more, according to variety and rarity of the animal. 
Siberian tigers, for instance, sell at the latter figure. 
the 
A very 
singular variety of the tiger tribe comes from Russian 
Its characteristic is that its hind quarters 
black on a yellow 
imported one three years 
Mr. 
sHagenbeck’s agent employs a number of natives who 
catch adult tigers in pitfalls, while if they come across 
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a mother with young she is at once shot and the cubs 
taken away and brought up on goats’ milk. 


the 


secure. 


rhinoceros, 


and 


It is the rarer animals, such as the hippopotamus, 
the giraffe, 
In the first place, it is practically impossible 


that are difficult to 


to secure an adult beast, and the young ones, when 
finally secured, are by no means easy to rear. The 


feeding of them is no light task. 


drink pints of milk a 


almost as much. 
desert, hundreds and probably a thousand miles or 
more away from any civilized center, means that a 





A baby hippo will 


day, and a rhinoceros 
To arrange for such a supply in a 


large number of goats 
have to be kept with 
the expedition party. 
African elephants are 
also very 
deed, only five have 


scarce; in- 


been imported ‘into 
Europe since 1880. Mr. 
Hagenbeck puts this 
down to the recent 
wars in the Egyptian 
Soudan. A hippo- 
potamus is worth 
from $2,500 to $3,000, 
a rhinoceros slightly 
while giraffes 
sell at from $2,500, ac- 
cording to size, age 


more, 


and condition of the 
animal 

Up to 1880 giraffes 
were very cheap, and 
imported from 
the Egyptian Soudan 
quantities. 


were 


in large 


Between the years 1880 and 1900, however, only three 
to Europe, two from South Africa and 


were brought 
one 


Senegal 


They 


are 


caught by African 


hunters, who search for them on their quick Abyssin- 


ian 


When 


come 


to a herd of giraffes 


they drive them forward as fast as they can at such 
it is impossible for the young ones to 


a 


keep 


caught 


milk, 
Zebras, 


pace 


with 


on 
unlike 


the 
supplied 


corn, 
giraffes, 


mothers. 
with 


They are then easliy 


little halters and finally 
brought into the camp, where they are fed on goats’ 


various 


are fairly 


kinds of plants, 
plentiful Mr. 


Hagenbeck showed me a letter from one of his travel- 
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A Model Aviary, Containing 102 Flamingoes and 100 Other Birds. 
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Herd of Camels at the Hagenbeck Depot in Siberia. 
THE TRADE IN WILD ANIMALS. 
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ere informing him that at a recent drive which he had 
organized in German East Africa fully 400 zebras 
were eurrounded, besides a number of antelopes, 
some of the latter being entirely a new variety As 
the corral was not large enough the larger por- 
tion of these animals were allowed to escape Fin- 
ally, however, 85 zebras and 15 antelopes were cap- 
tured 

Curlously enough, Mr. Hagenbeck does not insure 
his animals after dispatch from Hamburg. He prefers 
to take the risk The insurance rates are much too 
heavy, for if proper care is exercised the mortality 1s 


very slight In the case of large consignments Mr. 
Hagenbeck sends one of his own men to attend and 
feed the animals on the voyage. In a recent ship- 
ment to the Mikado of Japan, which included lions, 
Polar bears, panthers, kangaroos, antelopes, monkeys, 
as well as a collection of larger birds, such as eagles, 
vultures, et the whole collection arrived safely 
after a journey of nine weeks with the exception of 
one monkey In another recent shipment of $17,500 
worth of animals to the Sultan of Morocco, the mor- 
tality was very small, one tiger dying of sunstroke 
while crossing the desert, while one crane succumbed 
to seasickness on the voyage The shipments to 
America have been particularly successful, the losses 
sustained through death or accident being very 
trivial 

In conclusion, attention may be called to Mr. Hagen- 
beck’s recent experiment in the acclimation of all 
kinds of tropical animals and birds He is firmly 
convinced that almost any tropical animal can be 
acclimated to stand a northern climate During the 
winter of 1901-02 he kept out in the open at his park 
at Stellingen, a suburb of Hamburg, a pair of South 
African zebras, an African eland antelope, several 
Indian antelopes, large and small Brahma cattle, 
Indian deer, a pair of South African ostriches, a cas 
sowary from New Guinea, several Indian and West 
African cranes, as well as other tropical waterfowl 
and birds. All these animals were placed in unheated 
stables and were allowed to go out in the open when- 
ever they pleased. What Mr. Hagenbeck did was this: 
He left the dung in the stables from the middle of 
November until spring. When it got too high a part 
of it was taken away and new straw placed on top. 
This dung gives off a natural heat and makes a warm 
bed for the animals to lie down upon During the 
winter referred to the thermometer in Hamburg regis 
tered a temperature as low as 10 deg. F., yet the 
animals kept exceedingly well. Indeed, Mr. Hagen- 
beck lost a number of other tropical animals at his 
other depot which were kept in heated stables. The 
Duke of Bedford is evidently a believer in this simple 
method of acclimating animals, for he is keeping 
three very fine giraffes, which he purchased last sum- 
mer from the great dealer, during the past winter 
in unheated stables. Their bed consisted of 9 inches of 
peat upon which the dung was allowed to remain. Up 
to the time of writing the animals are 


quite healthy and doing well 
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mit that a number of the lower animals possibly 
possess other senses than ours. So much new and un- 
deniably affirmatory evidence is, however, now being 
offered on this point, that there can be no longer any 
substantial reason for doubting that the five senses 
man imperfectly exercises are by no means all that 
are possib’e to sentient creatures. One such sense not 
possessed by human beings, but to a greater or less 
degree almost universally present in mammals, birds, 





PARASITIC WASP PREYING UPON THE EGG DEPOSITED 
IN A WALL BY A MASON BEE. 


reptiles, fish, and insects, is what perhaps may be call- 
ed the sense of localization. It enables its possessor, 
apparently by its sole use, to find a desired spot it 
is evidently closely connected with an instinctive and 
perfect memory of distance and direction. That the 
homing pigeon exercises it to some extent, though un- 
doubtedly aided by the landmarks it recognizes, is in- 
disputable; that the honey-bee has it in its fullness 
and perfection cannot, after the careful experiments of 
Albrecht Bethe in Germany, be doubted.* 

Perhaps as striking an instance of its use as any, 
is that related of the ringed seal (Phoca futida), 
which furnishes the Eskimo of Greenland and of the 








* Paychical Qualities of Ants and Bees, Albrecht Bethe. Dirfen wir 
den Ameisen und Bienen peychische Qualitaten zuschreiben ? Archiv f, 
d, Ges, Phys. Vol. LXX, pts. I, LL, pp. 15-100. January, 1858, 
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Arctic archipelago with food and clothing. The fe- 
male seal, when about to have young, forms for 
herself an igloo or domed cavity in the snow just 
above the breathing hole which she keeps open in the 
ice. Here her baby is born, and rests, sheltered from 
the fierce Arctic gales by the roof of snow overhead, 
on the ice near the breathing hole. To supply herself 
and the little creature with food, the mother seal has 
to swim for miles through water black as midnight 
without the faintest ray of light to guide her on her 
way; no light can penetrate the strata, dozens of feet 
thick, of ice and snow above. Aided by none of the 
faculties we exercise in apprehending externa! things, 
but by some mysterious power, of which we can form 
little or no conception, she follows swift, elusive fish 
in all their turnings, secures her prey, and returns, 
unerringly, to her own particular At-luk, or breathing 
hole, however distant, where her young one awaits her. 

I. H. Fabre, the celebrated French entomologist, 
tried several experiments with mason bees (Chalico- 
doma pyrenaica); results which are useful in confirm- 
ing those of Bethe on the honey-bee, and still fur- 
ther strengthening his position, insomuch as the mason 
bee is very different from the former, living as it 
does but a short time in the winged state, and not 
having opportunity to become acquainted with locali- 
ties as distant as those to which Fabre carried it. One 
of these series of experiments made with bees, testified 
very convincingly to the fact that the sense of sight 
has nothing at all to do with the recognition of ob- 
jects or of localities by the insects in question. A 
bowlder, to which a partially finished nest of a Chali- 
codoma was attached, was, during the temporary ab- 
sence of its builder, removed a short distance, but in 
plain sight of the place formerly occupied by it. The 
bee returning, flew quickly to the spot where she had 
been carrying on her building operations, and walked 
about over the place, evidently much puzzled to im- 
agine what had become of her unfinished dwelling. 
She then flew off, but speedily returned,:and again 
scught diligently in the selfsame spot for her absent 
nest. This she did a number of times, occasionally 
passing in her flight within a very few inches of the 
object she was in search of, without once recognizing 
it. When the nest and the bowlder to which it was at- 
tached were moved back again to within a very short 
distance of the locality to which she had always re- 
turned, the bee would at times actually alight upon the 
stone, visit the nest, run about over the bowl!der as if 
to examine it, and then fly away again. 

It is evidently its location in space and not its 
appearance that enables the bee to recognize its nest. 
Another nest put in place of her own was adopted by 
Chalicodoma, without any question, although the nests 
were very different in appearance, the one consisting 
of a single incomplete cell, and the other of many 
cells. 

These same powers and the same limitations belong 
to this localizing sense in wasps. Bembez, for in- 

stance, forms her nest in sandbanks that 
are sometimes acres in extent. Before 
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HAVE THE LOWER ANIMALS OTHER 
SENSES THAN OURS? 


BY J. CARTER BEARD 

If a person who could see, were to find 
himself in a region, the inhabitants of 
which had never known or heard of 
creatures that were not, like themselves, 
blind, the use of his eyes might enable 
him to perform acts which must be incom 
prehensible to them 

imagine the bewilderment and surprise 
of these unseeing people in their encounter 
with cne who could describe objects and 
recognize individuals without contact, 
avoid pitfalls without ascertaining their 
existence by the sense of feeling, and even 
announce the presence of objects at a very 
considerable distance 

Doubtless such sightless folk, if they 
were reasoning beings, would try in va- 
rious ways to account for their visitor's 
achievements. 

In doing this, moved by the impulse 
that leads us‘to measure the faculties of 
others by our own limitations, they might 
be inclined to credit him with a develop- 
ment of hearing or of smelling or of some 
other power exercised by themselves in 
apprehending external things, sufficiently 
extended to meet the case. The simpler 
and, all things considered, the more prob- 
able explanation that the performer pos- 
sessed a sense absent in themselves, might 
be the last to occur, or, perhaps, prove ac- 
ceptable when suggested to them. 

In their unwillingness to accept such an 
interpretation of the facts, they would 
follow many of our scientists, who, until 
quite recently, have been reluctant to ad- 


SECTION OF THE HOME 





YOUNG. 


OF A RINGED SEAL AND HER SUCKLING 


leaving her burrow, the insect covers it 
over with sand, masking it so com- 
pletely that it is entirely indistinguishable 
from the surrounding surface. On revisit- 
ing the nest, however, which she has to do 
in storing it with food, she flies without 
hesitation directly to it. 

The little wasp (Cerceris tuberculata) 
possesses this sense in a high degree, per- 
haps also another, for in choosing the 
beetles with which to store the burrows 
she digs in the soil for her future larve, 
she never gets outside a particular family 
of these insects, but, remarkable as it may 
appear, will take specimens altogether dit- 
ferent in appearance, shape, size, and color, 
proviaed they belong to the right family. 
The range of selection, so wide in respect 
to varieties, so limited as to kind, seems to 
point to some sense of which we know 
nothing, but which supplies Cerceris with 
the power of discrimination required. 

Fabre captured a dozen female Cerceris, 
dropped a spot of white paint on the thorax 
of every one, put each into a paper roll, 
put the rolls containing the prisoners into 
a box from which they were liberated one 
and a quarter miles from home. Five 
hours afterward, when he visited their 
home, four had returned, and he had 
little, if any, doubt that the others also 
found their way there. He afterward took 
nine of the insects to the town of Car- 
pentras, a distance of two miles, and 
released them in the public street, in the 
center of a populous quarter. Each wasp, 
on being released, rose vertically high 
enough between the houses to clear the 
roofs, and flew off in a southerly direction, 
in a beeline for her nest. On visiting the 
homes of the little wasps next day, he 
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found that at least five out of the nine had “put in an 
appearance 

But perhaps the strangest instance of the pos- 
session of some sense unknown to us, occurs in 


the case of the parasitic wasp Leucopsis (Leu- 
copsis gigas) Leucopsis lays her eggs in the 
cells built by the mason bee Chalicodoma. The cell 
of this bee is placed in a mass of solid masonry, a 


part only of which is occupied by cells. Every cell 
is built with hard mortar, making an uneven sur- 
face, and access is rendered even more difficult by a 


layer of sun-baked clay spread over the whole. Leu- 


copsis has perhaps to work uninterruptedly for three 
hours with the tools nature has furnished, to pene- 
trate the defense provided by the mason bee for the 
egg and food stored in the cell jut the covering is 


uniform over the whole structure How is Leucopsis 


to know that after all her work may not be in vain; 
that she may not penetrate masonry that covers no 
cell? This problem is easily solved by the wasp, who 
walks slowly and, so to speak, thoughtfully over the 


clay, tests it with her antenne, and unfailingly se 


lects the right spot to begin her work, which of course 


is to obtain access to the larve of the mason bee, upon 


which her young will feed when the egg she lays there 
is hatched 

It is, to make the matter plain, as if a person 
were able to determine by feeling of the walls, three 
or four feet thick, of a prison, just where cells ten 
anted by the prisoners were situated 

Examples of insects that possess an X-ray sense, 
not only among European but our own hymenoptera, 
can be multiplied indefinitely. Only one or two of the 


senses peculiar to the lower animals are here noticed 


Lubbock suggests that “there may be fifty of them.’ 

I do not know any more interesting field for zoo- 
logical research and experiment than this—a _ field 
open to any one who has the requisite patience and 
love of nature to explore it 


--e. 2 —  - 
ARTEMIEV’S ELECTRICAL COAT OF MAIL. 
UARINI, 
The Russian physicist, Prof 
before the 


BY EMILI 
Artemiev, recently de- 


livered a lecture German Association of 


Electrical Engineer in which he exhibited and de- 


garment tor affording protection against 


scribed his 


high electrical tensions 


The object of this garment is to avoid all the in- 
conveniences and dangers which accompany the use 
of protecting gloves. A glove protects but a small part 


of the body, so that other parts of the body may come 
into accidental contact with high-tension conductors. 
The protection afforded is therefore inadequate. 
Furthermore, the thickness of the rubber of which 


gloves are made is such that absolute freedom is not 


possible Invisi 
ble defects in 
the material of 
which the glove 
is made may 
give but an il 
lusory protec 
tion The tests 
which were 
made at the time 
of the open con 
test in France 
two years ago 
fully demon 
strated the in 
adequacy of the 
rubber glove 
Artemiev pro 
poses to protect 
not simply the 
hands, but the 
entire body He 
has devised an 
envelope, impen- 
etrable to elec 
trical masses ca 
pable of produc 
ing electrostatic 
discharges I 
means of _ this 
garment if is 
possible to con 
duct to the earth 
any high ten 
sion current. 
with which the 
person who 


wears the gar 


ment may have come in contact The garment also 
places in short circuit two parts of the body which 
may be in contact with high but different potentials 
These results are obtained by Artemiev by a very 
Pliant coat of chain mail, somewhat similar to that 
worn by the knight of the Middle Ages 
Fig. 1 shows the effect of the protective coat when 


placed in the circuit of'a transformer of 
Which the tension is 150,000 volts. The spark is pro- 


secondary 





Fig. 1.—THE COAT OF MAIL SHIELDING ITS WEARER 
FROM A TENSION OF 150,000 VOLTS, 
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duced between the hand and the pole of the trans- 
former, without the slightest danger to the wearer of 
the coat. In the other hand a conductor is held con- 
nected by a spark with the other pole of the trans- 
former 

In Fig. 2 the metallic coat plays the same part as a 
conductor which breaks the spark of an 
oscillator. Although the tension high, 
the wearer of the coat is in no wise injured, although 


metallic 
is excessively 





Fig. 3.—A DISCHARGE BETWEEN A CONDUCTOR OF 
HIGH TENSION AND THE PROTECTED HAND. 


he is insulated from the soil which is in more or less 
good contact with him 

Fig. 3 shows the discharge between a conductor of 
high tension and the hand of the wearer of the coat. 
The protecting garment is connected with the earth by 
reason of the contact established by the feet with 
the soil. 

During the course of these experiments, which were 
made by the well-known firm of Siemens and Halske 
of Berlin, it was what 
of heat developed by passing a current of high tension 
garment It was thought that if too 
were developed the consequences might 


decided to ascertain amount 


through the 
great a heat 
be serious for the person who happened to wear the 
might result even in burning him alive. 


coat, and 


It was found as a matter of fact that some heat was 


developed 


The results obtained during the experiments are 
most valuable It was found that when the coat’'s 
resistance between the two hands was, 2-1,000 w., a 


augment the tem 
With a coat of 


current of 350 amperes would not 


perature to any appreciable extent 
fering the resistance mentioned, it was possible, but 


only for a few instants, to send through the coat a 





Fig. 2,—THE COAT OF MAIL ACTING AS METALLIC 
CONDUCTOR TO BREAK THE SPARK. 
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danger, 
gar- 
Two theories can be offered 

with 


without 
this 


current of 1,000 amperes, any 


How is the protective action of peculiar 


ment to be explained? 


The electrical coat of mail may be compared 


a Franklin cage, the interior of which, containing 


the body, cannot be penetrated by any electrostatic 


charge By virtue of the law of derived currents, 
and as a consequence of this law, the second theory 
holds that the current will pass almost entirely through 
links, a passing through 


body, of 


negligible part 
which the 


the metallic 


the human resistance is very 





high, compared with that of the garment In other 
words, the current follows the path of least resis- 
tance. 
-—- 0 ee ee 
The Current Supple 

The current SurrLement, No. 1428, presents the 
second and conciuding installment of Mr. Day Allen 
Willey’s admirably illustrated account of the Krupp 


Milton and W. J. Larke tell 


metals F 


Works at Essen. J. T 


something of the decay of Giese!, whose 


experimental work with radium has attracted the 


attention of scientists the world over, 
pitchblende, and on 


writes on the 
“emanation substance” from 
The Serpollet steam automobile is to be fully 
illustrated in detail, in the 
columns of the The first installment 
of the article on the automobile appears in the current 
Lieut.-Col. H. A. Yorke’s report of his visit to 
America is concluded 
hydraulically 


radium. 
described, and its 
SuUPPLEMEN' 


parts 


issue 
Camille Mercader has devised 
hollow 
subject 
illustrations accom 
text An garbage cre- 
matory is the subject of a Rudolph 
Hering to the Special Committee on Crematory of the 
City Council of Trenton, N. J. The report is valuable 
information contains An 
king 


a method of manufacturing 
axles. An article 


should be of interest 


from his own pen on the 

Excellent 
investigation of a 
made by 


pany the 
report 


for the practical which it 
abstract of the code of Khammurabi, an ancient 
who seems to have given civilized mankind its laws, 
benefit 


poten- 


the SuprLtement for the 
The Crompton 
measurements with direct cur- 
measuring the 
“How 


is also published in 
of our archmological readers 
tiometer for electrical 
rent supply describes a means of 
electrical current directly from the supply 
Land Yachts Are Made from Ojd Bicycles” is the title 
little value. Sir Oliver 


before the Institution of 


of a practical article of no 
Lodge recently read a paper 
Electrical which he outlined his theory 
of electrons; the paper is to be 


the SUPPLEMENT In the current SurrLeMen? the first 


Engineers, in 
published in full in 


installment of the paper will be found 
_ —>+ 6 +e 

How to Get Bid of Rats, 

All tradesmen, being liable to the incursions and 
depredations of 
rats, it may not 
be out of place 
to mention a 
method of get- 
ting rid of these 
pests which is 
recommended by 
a correspondent 
of the Birming 
ham Daily Post 
This consists in 
thinning down 
with petroleum 
ordinary slow 
drying tar-var 
nish such as bed 
stead makers 
and japanners 
use and pouring 
the mixture into 
the runs of the 
rats The ver 
min are said to 
loathe the smell 
of the stuff, and 
will do anything 
to get clear of 
it. A still more 
effective 


said to be to 


plan is 
catch a rat alive 
dip it up to the 
neck in the var 
nish and turn it 
loose Its fel 
lows will flee 
from it as from 
the de’il. The harmless 


to the rat But 


dipping process is said to be 


some ironmongert may not care to 
“dip a live rat up to its neck 
. >-+«-<s 
A Record tissue of the Patent Office Gazette, 
The Office Gazette May 5, 


is the largest May 5 828 patents 


Patent which issued on 


ever published. On 
were granted. The best 
April 29, 1902, when 764 patents were issued, 


previous record was that of 





¢ 
380 


A NEW ELECTRICaL STEERING G 
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which are 


EAR. 


held off by an electromagnet, in series with its 


motion 
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is therefore proportional to that of the 


BY ' RRESPONDI the motor and held on by a suitable spring. The brake rudder The switches have cranked arms, as shown 
\ few weel i ve drew attention in the Scien is therefore applied, and the motor is thus promptly in the drawing, which can be pushed so as to put the 
rigic AMERICAN to a new electrical steering gear that pulled up whenever the current is interrupted switches on or off, by stops, on a second disk mounted 
had been de‘ l he Ea of Crawford, and had The motor is controlled by two special starting concentrically with the first 
been subjects ») several experiment ipon his yacht switches, one for each direction of rotation, instead of rhe second disk is in gear with the steering wheel, 
Valhalla n the Solen rhe res of these experi using a single reversing switch, as by this arrangement and its motion is therefore proportional thereto. The 
ments esta hed the efficiency of the apparatus, and it is possible to obtain an absolutely trustworthy and switching on or off is consequently the result of the 
its value whe employed under certain conditions quick brake action. difference in the motions of the two disks, which are 
but it possessed severa nherent imperfections, which Each switch has three contacts, so that resistance proportional to that of the rudder and the Steering 
have nm een remedied An experimental installa can be cut out in two steps, and the contacts are so wheel respectively 
tion has been made, and is now in operation at the shaped that the actual contact surfaces are not touched The cranked arm of each switch is so shaped that 
work if Messrs. Slemens and Halske, of London by the ares, and therefore remain in good condition it clears the stops on the second disk when the motion 
In ce n, th teering gear is very similar to the Each contact is reversible, and can be easily and expe is in one direction, but engages them when the motion 
type usua fitted on large yachts for hand steering ditiously renewed in a few minutes. A powerful mag is in the opposite direction This insures that one 
and has been only ightly altered so as to adapt it for netic blowout is provided on each switch, which is in switch only is operative in each direction of rota 
electrical d n operation on all the contacts tion 
it n f essential of a solid cast-iron frame Although the potential of the requisite current is soth switches are pulled to the off position by springs 
bolted to the de rhe upper end of the rudder-post so very low, being not more than 25 amperes at 100 so as to get a quick break, but they are also pushed 


passes through the base of the 


cure) keyed .o it, @ massive ross piece 
and running I ind al I i right and 
crew pported in the frame and carry 
and one left-handed nut, which are suppor 
vented from irnis by two guides runt 
with th crew These nuts are connect 


one to each side of the cross piece on the 


and by this means the turning of the screw 
the ruddet The steering wheel 
is sufficiently arge to be used 


in the case of an emergency, for 
hand steering and it is carried 
on a sleeve on an extension ol 
the screw with which it can be 
onnected by means of a claw 
A Siemens four-pole complet 

ly inclosed motor is arranged so 
through 


as to. drive the screw 


several reductions of spur gear 


ing. and through a claw clutcl 


This latter is connected with 
that on the steering wheel, in 


such a manner that both are op 


} 


erated by one lever and only 


one can in rear at a time 


From this it will be seen that 
the screw which operates the 
rudder through the nuts and 


links, is apable ol “ing turned 


either by the electric motor o1 
by the steering whee but not 


by both simultaneously 


frame, ane 


ng one right 


1 carries, se volts 


Above this, 
left handed 


have been taken, owing 
switching on and off 


nary steering of a ship 


these ample precautions against arcking troubles off 
to the sudden and 
which is required in the ordi 


They 


frequent 


only make 


have proved quite sat 


ted and pre isfactory in practice 

1ing parallel The operation of the starting switches is accom amount act 
ed by links plished as follows: The two switch arms are mounted The gear 
rudder post on two pins on a metal disk and at equal distances the 


operates from its center The disk 


is geared to the screw, and to hard 





positive ly 
spring does 


ually required to operate the 


steering wheel move the 


by the stops, so that the breaking of a 
not incapacitate the gear in any 


the brake 


way, but 


rather slower The disks are 


further provided with massive stops arranged to limit 
the difference of their 


motion to little more than the 


switches 


ing is such that twelve complete turns of 


rudder from hard a-port 


a-starboard—a total angular distance of 80 
degrees 4 Geneva stop 
is provided on the second 


switch disk, which prevents the 


steering wheel from’ turning 


more than twelve complete revo- 


lutions. When the Geneva stop 
is reached, the second disk is 
stopped and the first catches it 
up, so that the motor is auto- 
matically switched off when the 
extreme positions of the rudder 
are reached 
The trials which have taken 
“Valhalla 
with 


place on the have 


been attended complete 


success, and the control of the 
ship was as perfect as could be 
desired, and gave complete satis- 
faction to the navigating offi- 
cers The test imposed by them, 
which was consi 1 the most 
severe namely throwing the 
rudder from hard a-port to hard 
while 


a-starboard steaming at 


full speed astern, was accomp- 






































fhe electric motor is ser lished with ease and without 
wound and | provided with a excessive consumption of cur- 
brake, pulley, and brake Dioc! AN ELECTRICAL STEERING GEAR. rent 
RECENTLY PATENTED INVENTIONS h | ited chaml strainer combined with | which an adhesive has been spread, is passed GATI A. ¢ lun Nac \ ona ler 
Agricultural Implements. ean r rotating it and a scraper for Scrap under the fan-sticks and automatically imped | rhe ir pl ided Mr llunt’s in 
ing the surfa of the chamber while rotating, | against them, thus practically completing the | vention relates to a gate stru 1 principally 
DITCHING-PLOW.—B. 1. Lemen ; Ls lear the holes of all materials. Means | formation of the fan lot wits and combected With « ewinete ae 
Morgan, Co - ppara , wom u re pplied supporting and turning the which holds the wires distended an h * 
Cleese . 1 and head me ind taking off the liquid which passes | edical Devices |} has attached to its fre« se ee , pe is pe 
at ' : uN id make new gh the rotary rainet | 77> x : smarty I , tl P tre? ‘ 
rig y he viates cking side | RECTAL OR VAGINAL SPECULUM oO. H ngaging e post and stretching the wires taut 
Seunins . me ' nani elie sth rREAD-POWER MOTOR I PARKER, | KOHLHAAS, Calumet, Mich. rhe speculum has | '® connection therewith 
plow oe ~ ' net ), ik e |; cul erland lowa This mechanism is ar a skeleton frame made preferably in tw ong METALLIC PACKING W G WATSON, 
jane ee , ee nomats inged | permit f onveniently changing | tudinal jaws, separable or adjustable for dilat Ogden, Utah The obje In iew in this in 
= wiki ; a ~~ wnert é nelination of the tread-wheel to utilize | ing the passage in which the instrument 1s | vention is to provide a new and improved me 
om width ad ' leet im e anima power » the fullest advantage for | inserted Means are provided whereby the | tallic packing which is simple and durabie in 
te , p ening the azk ' kinds of work without requiring undue | rectal or vaginal passage may be illuminated onstruction, effective in op ior ind at 
dl , exe on m the motor powerfully at a slow for surgical operation, also devices inged to positively prevent ve ind up 
speed « with less power at high speed ing inflamed or diseased tissue and due wear on the piston-rod, valve-ster or other 
MACHINERY FOR ROLLING SHEET OR growths requiring treatment, and devices fo moval part on which the packing is used 
Engineering Improvements, OTHER METAL STRIPS OR BARS OF | cauterizing such parts by aid of a sam STAIR-ROD AND FASTENING THERB 
MARINE-ENGINI GOVERNOR.—P y. |CURVED OR OTHER SECTION.—G.  B. | current FOR.—I. V. Meap and J. W. G x, New 
‘ Son ttle Waal i new and : Jou s \ ria Street, Westminster, Lon CLINICAL THERMOMETER oO. G. Bi York. N. ¥ Provided by s invention Is @ 
, d d dot England Mr. Johnson's invention relates | Norwich, N. Y The intention of this improve mstruction of stair-rods and fastening 
{ . w . . . ‘ ’ iwchinery for longitudinally corrugating ot nent is to furnish a new clinical thermome devices therefor, ao that the rod ind 
. proper a T, and a nsequent | fluting sheet-metal strips; and the object is to | ter arranged to protect the glass casing against | their fasteners will he concealed by the 
reduction peed } ' und ite for the operations of stamping in | breakage at both ends and to allow of conven carpet which the rods serve to hold in position 
a . iy “ on inomentut ' ve time dies a series of progressive continuous cold ient filling of the casing with an antiseptk where the steps and risers of a staircase meet. 
! low wh i as the propeller, so that olling operations whereby the metal is |} solution in which the instrument is held im The device is capable of firmly holding the 
the Ia pre 1 fron icing rought at a single pass through the series of | mersed when inserted in and secured to the | carpet in place without injuring it and of being 
ROTARY ENGINI - Mm Man ing | Sets of lls from the form of a flat strip to ~~ }conveniently reached when the carpet is be 
' ©. San Had Mint ' . ae oe = that of the ngitudinally-corrugated reversely secured or removed : _— 
P ' ' ' d section req ed | Vehicles and Their Accessories. SHOE-POLISHING STAND R G Por 
piston heads w — oo ot d BORING AND REAMING MACHINE.—G.|  SIDE-DUMPING BODY FOR VEHICLES Acti Oak Bart mye . 
and ther sused ' i A. I Il) t Ohio Provision is made ; W I CHESSROWN, Eaton, Col The purp device firm] holds a eot or shoe 
relatively ! na he | l er 1 for a machine arranged to |in the present case Is provide a side d n place It is adapted for use in tl x 
lhe tea pa 1+ ut he vlinder in a |! mi nien juick ind accurate shift | wherein the dumping will be automatically ac bold, as well as in barber-shops, hotels and 
eontinuous strea ere , y impact | '™ ew k-holder, to allow of first bor | complished the moment that supports beneatl! other places Means are provided fo tising 
on the win piston-head und impart a | ing the work and then reaming it without re- | the body are withdrawn, which is done by 4 | or jlowering and changing the angle of accom 
continu ary movement piston and | moving the work from the work-holder thus ; single movement of a single lever, and, fur modation of the shoe rest also means for 
its shat nsuring the formation of an accurate hole ther, to so construct the body that as it Is clamping soles and heels on boots and shoes 
GAS-HINGINE.—W. J. MecVicxer, Rogers FOLDING-MACHINE.—L. EB. Exson, New |"estored to its normal position the side gate different sizes 
Neb The engine In thi entior elongs York, N. Y In this case the invention has |opened for dumping will be auton illy FASTENING DEVICE FOR FURNITURI 
ae ane Aer ett pe le ated bn folding machines particularly closed The body or rack may be used on any W. EN ae Ae il N.Y Pats devies 
sion type; and the ject of the Improvement |®dapted for folding fan-tops or other blanks | W4son-gear, and is adapted for hauling sugar | as the upper structure of chiffonniers, bu 
is the provial f a new gasengine which | baving a segmental form. Folding of this char beets, and for all farm purposes and upon oo aa a ey d of 
is simple and durable In con lor fective er is ily done by bandwork which Is a | ®®Y hauling or dumping vehicle, including rail he d f he articl ma that 
in epere ion. and arranged itilize the ex. | Slow process, not always resulting in even folds | road cars ’ iy devi .- = , the 
hbaust-pressut for a mting the exhaust-valve. | or Plaits By means of the machine the folds orem r sides and may |! ught 
may be evenly and quickly made, with a result Miscellaneous, , ad te ™ rhe d . als 
ing reduction in the co of manufacture WASHBOARD CATHERIN! Harpw hold are ie ; Imit 
Mechanical Devices, MACHINE FOR FASTENING FAN-STICKS | New York, N. Y. The purpose of the inven <r 8s : aiaall 
ROTARY STRAINER C. Eperrton, Phila ro FAN-TOPS L. BE. Euson, New York, N is to so construct a washboard that it may le : 4 “gl . 
delphia, Da The special design of this inven j The machine provided by this invention | adapted to any form of tub and lie therein : 
tion is a device for removing the oll or grease | has a very simple construction and is adapted lin such wanner, as not to materially interfere Nore.—Copies of any of these patents will be 
which rises from garbage, meat scraps, etc to fasten fan-sticks to folding fan-tops in aj|with the clothes to be washed and so that furnished by Munn & Co. for ten cent wh. 


while being cooked It is applicable to many 
analogous uses. The improvement consists of | 


very expeditious manner. By the simple 
manipulation of a plunger-plate, the fan-top, on 


the board may be operated upon in the most 





convenient manner and be strongly braced. 


Please state the name of the patettee, title cf 
| the invention, and date of this paper. 
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Business and Personal Wants | TF are will, however, run more quietly than a/| charging the electrical tension both of the per- 
my | ania th As RRA long one. son and the gas jet We call the spark “elee- 

(9008) W. F. W. asks how to ink tricity,” but it is matter which the electricity 
causes to shine. We do not see electricity. This 
can be done only in cold dry air, since mols 
ture upon objects discharges electricity or 
prevents it from collecting and remaining up- 


} +++ 





aR EEC CA mmo | | it LWW 


READ THIS COLUMN ‘AREFULLY,—You | | It : J —— 
wili tind inquiries for cet m.. classes of articles Loy “Votes | . 
eS a in « — — ~~ y- If eee = latum) of high boiling point, melt it on a water 
acture these goous write us at once and we wi — » , fire -oOr . > 
send you the name and address of the party desir- | 4 and / Queries. bath or slow fire, and incorporate by constant 


ing the information hevery case it is neces!) stirring as much lampblack or powdered drop 





typewriter ribbons. A. Take vaseline (petro 






































b . « . on objects. Such a current of electricity can 
sary to give the ber of the inquiry. HINTS TO CORRESPONDENTS black as it will take up without becoming J § ‘ y ca 
2 . 6 , ‘ . ‘ flow with ease through a person, and a person 
MUNN & CO, granular. If the fat remains in excess, the 
| Names and Address must accompany all letters or , standing on a woolen surface can be charged 
| no attention will be paid thereto, This is for | print is liable to have a greasy outline; if the fr head t | “uff I 
Marine Iron Works. Chicago. Catalogue free. our information and not for publication. color is in excess, the print wil] not be clear. rom head to feet by scuffing the feet over the 
References to former articles or answers should give : aed ; , ;, Wool, since wool is an insulator. We need not 
Inquiry Ne. 4138.—For manufacturers in New date of paper and page or number of question. Remove the mixture from the fire, and while it cena ties thidhemient Onie.’ masta 
York of advertising novelties, horse and cattle foods, | Inquiries not answered in reasonable time should be |/js cooling mix equal parts of petroleum, ben- bP 1a ke currer Inés its way bac o 
boots and American vehicles. repeated; correspondents will bear in mind that » the identical spot on the carpet on which the 
some answers require not a little research, and, | 2ine, and rectified oil of turpentine, in which f fred T! nite ith 
AUTOS.—Duryea Power Co., Reading, Pa. though we endeavor to reply to all either by | dissolve the fatty ink, introduced in small por ~ oa - , = oe ; ss 2 See ™ a 
Fe F ’ . letter or in this department, each must take tions by constant agitation, The volatile solv th arth, and the earth is the great equaiizer 
Inquiry Ne. 4139.—For makers of machinery for his turn . of electrical charges. We would suggest the 
manufacturing pay m wood pulp, Buyers wishing to purchase any article not adver- | ents should be in such quantity that the fluid ‘ “ ii t " SS EI 
tised in our columns will be furnished with " , : ities ‘ Pv: attentive reading o iompson's “Klementary 
Morgan Emery Wheels. Box 517, Stroudsburg, Pa. addresses of houses manufacturing or carrying ink is of the consistence of fresh oll paint. Lessons in Electricity,” price $1.50 by mall 
' : . 6306.1 the same One secret of success lies In the proper appli i hict "tt oh P Tf il d 
nquir oe. ’.—For akers 0 brella ma- > i rs > . , . nh which a ler shenomena are ully dis 
uae” makers of umbrella ma ee ae Sateomatien on. ane -y Ry eet ere vation of the ink to the ribbon. Wind the , " meee o ~ . TY ibe 
ather lan genera itere canno e expecte e cussed, anc rinciples given se street car 
' without remuneration. ribbon on a piece of cardboard, spread or a i} . ~ ; & , hat 
s » 0 dians . . r » rene a ge 8 
etal lish. Indianapolis. Samples free. Scientific American Supplements referred to may be table several layers of newspaper, then un controller generally & arrangec so tha at 
I N 414 , ; _ had at the office. Price 10 cents each : : : first the two motors are in series, with an ex- 
f ree puna} o. 4141.—For parties to make a direct | Books referred to promptly supplied on receipt of | Wind the ribbon in such lengths as may be ternal resistance Next they are in series 
price. most convenient, and lay it flat on the paper. Dae 
Minerals sent for examination should be distinetly A with no external resistance They are then 


For bridge erectir 


Z 


8S. Mundy, Newark, N. J. 





marked or labeled Apply the ink after agitation, by means of a 
_ soft brush, and rub it well into the interstices 





put in parallel with an external resistance, and 





Inquiry Ne. 414'2,.—For the manufacturers of the last they are thrown on the lines in parallel 
“ Crowell” positive pressure blower. } (9004) E. O. M. asks: 1. Suppose two] of the ribbon with a toothbrush. Hardly any . ~ , 
: 3 : . ink should remai isibl " mrtace. Por with no external resistance They then get 
Coin-operated machines, Willard, 284 Clarkson 8t.,| Wire circuit telephone lines to be well in-/!nk Should remain visible on the surface. °F | eull current and go at full speed. You will 
" " re co .o 4 4 » eo . . . . 
Broosiy: sulated. If the return wires of the two lines|¢olored inks use Prussian blue, red lead, ete., see the reduction of resistance at each step 


. 1c i . ti . -@ and especially the aniline colors. Aniline biack, 
be connected, will static induction produce any | peciats f of the controller, and as the resistance is re 

















Inquiry No. 4143.—For makers of chemical bal ly . 
ag? - - 4 » . . . being ounce ure alcohol, 15 ounces; concentrated “ 
_ ri <n eer sound om om ane ” bile the other is —e “4 erine, ca ounces Dissolve the aniline black duced the current is increased Your question 
Blowers and exhausters. Exeter Machine Works, used? A. Telephane Ruse 600 9ue Gp Me lin al hol, oe Hl id th “i ly she Ink a rs is answered, No. Through a hfgh resistance 
a - i , : 1 alcoho ade e glyce e. c as » 
Exeter, N. H manner you describe and work well. The sys : 6" less current must flow than through e low 
I i N tem is called the Common Return System. One oon resistance This is in acordance with Ohm's 
nquir ° -—Fo r y sr of the pa y . 
paciidiines Fr $ 1 44 1 r the manufacturer of the | wire answers for a return wire for a large (9009) A. W. says: In your column law. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., number of telephones, You will find it de-|/ or answers to inquiries would you please give 9018 Ww. PS sks: Whicl rill 
( in Falls, O scribed in Miller's “American Telephone Prac-| the chemicals used in the best portable fire (90Ts) y . Qsks: aca WwW 
Inquiry Ne. 4145.—For machmery for pasteuris. | C® Price $3. 2. Is not the purpose Of) extinguishers? Are the liquids employed liable | S¥bJect the chain of a bicycle to the greater 
ing milk. 3 compound winding on a dynamo to secure the|to freeze at a temperature of 30 deg. below | Strain or tension—one with large sprocket 
Partner wanted to defray cost patenting useful desk | Same number of ampere turns in the field at) Wahr.? Would a metal vessel, well galvanized, Wheels, or one with small sprocket wheels? 
novelty. Box 24, Stroudsburg, Pa all loads? And if the ampere turns in the! pe @ suitable receptacle for the other liquids The gear of the wheel and load remaining the 
Inquiry No 4) 46.—For makers of carding ma- field and the speed remain constant, will not/than the acid in the construction of a fire %a@me, and other things being the same, A. 
chines for tt etc., also for makers of curled the potential always be the same? A. The extinguisher ? A. The Babcock fire extin. The small sprocket wheels give the greatest 


hair m hin ry ; 

Sitbin * compound-wound dynamo gives a better regula-| guisher is charged with a solution of bicarbon- Strain on the chain, and in proportion to their 

Mechanics’ Tools and materials. Net price catalogue. | ,; , , arving ‘ , i ster 

P. ee ~s am s . . ~ “ = pric ” tion of the voltage at varying loads than any] ate of soda in water and sulphuric acid in a diameter 
7e0 omstoc echanicsburg a. j 7 

= other form of winding. Of course this re a » ic » re re ne - 
f J ; lead bottle, which, when required, is turned (9014) H. M. K. says: Is all the 
sults from the quicker adjustment of the field | over by a crank, spilling the acid into the - 


upon a change of load rhe current through] charge of soda water. Carbonic acid gas is 
the series and the shunt rises and falls, but instantly generated, by which a pressure is ob 


Inquiry No. 4147.—For manufacturers of gas en 
gines. 


water which ts found in pipes conveying natural 


Sawmill machinery and outfits manufactured by the gas, due to the gas cooling and thereby deposit- 





Lane Mfg. Co.. Box 13, Montpelier, Vt. a es : é re 

the total current through the field does not] tained sufficient for throwing the whole con ing its moisture, or does a minute portion of 

Inquiry Ne. 4148.—For makers of cheap, strong : sd it accumulate there through capillarity from 
urrels, either metallic or wooden, for holding material Vary, and the ampere turns do not vary eX-| tents of the apparatus with much force through itl i @& f a % he i 

ste fo . i ar ii . » without/s 2 me water ounce the pipes 
paid cept within narrow limits a nozzle for fire purposes. Use of sulphuric , . . ie 

Let me sell your patent. I have buyers waiting conveying natural gas is the condensation irom 





(9005) L. D. asks: Would there be] acid, 5 parts, bicarbonate of soda, 6 parts, by 


any difference in the register of a thermeme 


les Scott te Build tochester, N ‘ ‘ the cooling of the saturated gas, or possibly a 
os 4 guste sehen ae faapienangs Bh . weight. Other combinations are used, such as ~ “e ee oe 
f emall portion of water jetted from the bottom 


Inquiry No. 4149,.—For makers of 
eam or gasoline engine 





small dredges, cart f ¢ i : J 
i irbonate of ammonia, potash, ete Iron can 
ter exposed to the north wind, and shielded | ‘** : ! of the pipe by the velocity and pressure of 


be used for the alkaline reservoirs 





from same, other conditions being the same? the gas flow There can be no capillary seep 


Machinery designed and constructed. Gear cutting, ; 
The Garvin Machine ¢ 149 Varick, cor. Spring 8ts..N.Y. A A thermometer takes the temperature of (9010) Cc. NM. writes We have a age through the pipes in ordinary ground; the 


Inquiry No. 4150.—For manufacturers of cast | the place in which it is. Merely shielding it] gasoline engine, balance wheel 18 inches in internal pressure would prevent this. 
aluminium numbers from the wind, conditions otherwise being the| diameter, %-inch web, rim 2% inches thick, 


(9015) H. R. says: Will you inform 


me of the effect steam will have in extinguish 


W ANTED.—Agencies for American goods salable in same, would not change the reading of the| one 5-inch wheel, and are desirous of running 
Burma. Address J. Whitfield Hirst, Sule Pagoda Road, thermometer Probably conditions could not] the same at speeds 1,000 to 2,000 revolutions 
Rangoon, India remain the same for any length of time. The|per minute. We are aware that this will give !@8 fire in a’ building, Le, if fire should be 

Inquiry No, 4151.—For manufaeturers of novel- moisture of the air would change in a quiet|/us a speed greatly in excess of that employed discovered in a room 50x 100, and the steam 
a SONS: Se ee ee ee ee space, and the heat radiated from the ground] jn flywheel constructions. We shall be greatly ftom a 4x16 foot boiler under 80 pounds 
t articles, dies, stamping gnd surrevnding objects would also affect the} obliged to you if you could give us your opin- | Presure would be exhausted into the room 
ery. Quadriga Manufacturing Com-| reading of the instrument jon in the matter by return mail. A, You can, through a 1% or 2-Inch pipe, would the steam 
(9006) H. T. R. says: In noticing| rum your engine at 2,000 revolutions per min have a tendency to extinguish the fire, or only 
number | Ute with safety, if flywheel has no flaws, The be an obstacle to fighting it in other ways’ A. 











Manafacturers of pater 








tools, light mach 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 4152.—For makers of a combined 
po and apple parer, corer, grater and slicer for questions 8794, page 48, January 17 
family use 3 





oad » wf . Steam has been long in use for extinguishing 
of SCIENTIFIC AMEBICAN, would like to ask cuntetingal strain on the rim will be about ad 


tew questions regarding the “water pail forge.’ 





Crude oil burners for heating and cooking. Simple, 50 pounds per square inch, or one-seventh fires in factories, and is considered of great 








importance In saving the water damage by the 

















sflicien nd cheap. Fully uaranteec C. Jenkins » > 4 
te on yr Washinet hc , = 1. About what thickness should the sheet lead | th — — rd ee , sprinkler system. The steam pipes should have 
be? A. rhe sheet lead for a water pail forge | (9011) J. W. W. asks for information , , - * 
nquiry No. A153. For makers of small mag- P valves at the different stories on the outside 
netic toys, such as steel horseshoe magt P may be of any thickness, since it only acts | in regard to the manufacture of ethyl alcohol of the building, of easy access, with a main 
The largest manufacturer in the world of merry-go- | 9% 2 conductor, and is not used up by the from acetylene C,H, or other gases in the elec valve at the boller A room nox 100 
rounds, shooting galleries and hand organs. For prices | Current Lead 1-16 inch in thickness is ample.|tric are. A In the Willson process, calcium feet should have two or three nozzles 1% 
and terms write to C. W. Parker, Abilene, Kan. 2. What do you call common washing soda ‘| earbide is made in usual manner in the electric jnep 
Inquiry Ne. Al: $4: For dealers in an ink wel!|A- Washimg soda is carbonate of soda We | furnace The acetylene obtained on treating ¢ ; 1 De cners ; ) 
patented June d» SB, 154. supposed it was kept at every grocery in the! the carbide with water is converted to ethylene (9016) L. L. Says 1. In No. 138, 
Experienced mechanical draughtsman wanted. Per country If not available, throw a handful| by allowing it to pass through a solution of dated March 28, you state that April moon will 
thanent er issured to rapid and acearate | of common salt, table salt, or cattle salt into) chromium and ammonium sulphates, maintained ¥¢ fll on the 15th; how can an eclipse oecur 
draughtsman. Mill Work, Box 773, New York the water, and it will answer just as well. It) at a temperature of 40 deg. C. The ethylene APril 11% A. An eclipse of the moon cannot 
Inquiry No. 4155.—For ikers of superheaters erves to render the water a conductor of\is then absorbed in sulphuric acid, and the take place four days after the full moon The 
I'he celebrated “ Hornsby-Akroyd tent Safety Ou electricity. 3. How can I find the specific’ hydrogen ethyl sulphate produced is distilled “ate for full moon in our issue of March 28 
Engine is built by the De La Vergne Refrigerating Ma- | gravity of water and know when it is at 1.15%/\ after the addition of water. The ethyl alco. WS 4 misprint The moon was full April 11, 
chine Company. Foot of East 138th Street, New York. | A, The specific gravity of water ts unity, or| hol obtained in the distillate is sald to be ®24 the eclipse occurred the same night. 2, 


Ilow many seconds does it take a wireloss mes 





Inquiry No. 4156.—For a second-band Star car- one rhe density of all other substances t»/ very pure. With carbide at $20 per ton, the 





pet beater, in good condition and cheap compared with that of water. If you follow] cohol costs eight cents per gallon sage to cross the Atlantic, and how iong for 
PATENT FOR SAI OUTRIGHT Agricultural m& | the above directions, you need not know the asl J m ag: the same distance per wire’ A It is not 
chine of the greatest vromise at a low figure with | gnecific gravity of ns liquid i: ‘eile tal (9012) L. D. writes: Suppose that supposed to require even one second for a 
privileges of foreign pa.ents John Joyce, Box 773, washing soda will do as well as a handful of the temperature of a room is 60 deg. Fabr. gignal to pass across the Atlantic Ocean by wire 
New York salt. The quantity is entirely immaterial ; sev and the relative humidity is 65 per cent and jess telegraph The speed is probably only 
onta odes os: is ORTRE SE ERS ee eT aed handfuls may be used if you wish Put that the temperature of the - outdoors 'S comparable with that of light 3 Arctic ex 
Ceiciiae tim a a F in all you please, till no more will dissolve. | ”°'° Now, when one scuffs one’s feet over a plorers state that after the sun has set and 
mas anes stan ew lies, tools, « 4. How can I find the positive and negative | “#"Pet in the ig aS SOE SOE @ rsa twilight gone, It would be dark if it were not 
> object with one’s finger, a spark called “elec- for the aurora borealis; where is the moon, and 


keting connections. KEdmonds-Metze wires of a 220-volt direct current line that 





; . p i P s I ‘r the se . > ‘ 
W. Lake Street, Chicago. we have in our shop for lighting purposes, and vanes . = Now, under the same in- why is it never mentioned by them? A. We 

. terns onditions, bu with tl ter rature . ‘ “te , ' 
Inquiry No. 4158.—For manufacturers of cement. | Will a current of this capacity answer as well , Cee t ’ le Temperature were not aware that Arctic explorers “nevet 


»s% ™m rh ac ‘ t > t . ; ‘ 
The best book for electricians and beginners in elec. | 25 if it were near the generator? A. If you — at 50 deg., no such action takes place. | mention the moon” as shining above the horl 
yest book for electricians and beginners alec. ‘ ’ , a ms x » the enn , ' : 
tricity is * Experimental Scie y Geo. M. Hopkins. | Dave not a pole detector of some kind, you | * ow, will you please tell me I he spark yon in the Arctic night It passes around the 
electricity If so, how is it produced? sky in 20 days, and is above their horizon 


By mail, $5. Munn & Co., publishers. 361 Broadway, N.Y. | Cannot determine which is positive, but you 























t the te re » outer al fle alf , ‘ 
inquiry No. 4159.-—For makers of tron rolli can proceed as follows: Connect up to the Has the oerndp tine vgn of the outer air any effect’ one-half of that time each lunation 
t Le ’ ° — 2 . al ue withent veteranes * the polarity ¢ tl on the action’ If so, how, and why liow Is 
) els » ) ‘fere . oO , rolg y o 16 4 ¢ td . .) P . Noae i 
. . the current powerful enough to pass from one’s (9017) A. 8. Co. says Please advise 
t?" Send for new and cor ete catalogue of Scientifie | Wires, and try the bar in the pail You will : 1s‘ ! hyd j 
@ < t ? s » © “e ) t rene . Z ras f 
and other Books for sale by Munn & Co., 361 Broadway, | know if you are right by the sudden flash of feet to one hands How doe the current how to generate hydrogen gas In small quanti 
1 t . ¥ : travel when one touches a brass gs je the ti ” exper nt 0 . J vdroge 
New York. Free application, light and great heat produced. If there is only ‘"* el whe ane . ies a brass gas jet on the es i xp me al purposes A Hydrogen 
» > . . wall? » y ac the cs “t? 80 S t generate ) gr ate * gnd 
Inquiry No. 4160,—For manufacturers of toy |a simmering in the pail, with little light ana “® Does it go back to the carpe If so,| 1s bes nerated from granulated zine snd 
balloons. , ‘ why can one get a “shock” by touching a piece hydrochloric acid, by chemical action rhe acid 
heat, reverse the connections. Connect the rod : ; 
ry No. 4161.—For a light weight automobile | tg pe melted to the wire which was attached of brass on a glass plate? When a motorman furnishes the hydrogen Put a handful of 
. 2 , - - to ” t ‘ » ' i i i¢ j ; } 
ngine of 40 h, p. to be used for motor plow : , turns the lever of the controller to the first granulated zine in a bottfe and pour water 
7 : to the lead, and the lead to the wire to which , j 
Inquiry No. 4162.—For makers of speeial sized notch, do the motors take from the trolley wire | enough into the bottle barely to cover the gine 
disks the rod was attached, and try again You will 7 3 
not have to try but two way ne must 1 the same amount of current as when they are, Have a stopper for the bottle with two holes 
. r the n vu facturers o . ot Day to - ys; one us ” = = : 
; ; running a u speed ¢ nh other words, is the irough one of which a thistle tube & passer 
Inquiry No. 4163. f r th ur wcturers of the t full sy i I } 1 | th ! f hicl thist! is } 1 
front-cut rear-delivery automobile harvester | right ; 
I j N 4164.-—} f lds f k same amount of current taken from the trolley nearly to the bottom, and rhrough the other 
nquiry o. > r makers molds for ms ri ” . 7 . onl - » on » 
ing hee er Ay iris and cement ornaments . (9007) M. E. S. writes: Our Masonic wire, no matter at what speed the motores are of which a bent glass tube is put just reach 
Inguiry No. 4165.—For makers of copper wire has an are stereopticon which works fine running? A When one with dry feet scuffs ing through, to which a piece of rubber tubing 
which wiil siand temperature 40) degrees or more with one exception—our electric light system along a woolen carpet on a cold, and there is attached to lead the hydrogen to a receiver 
Inquiry No. 4166. I nakers of plumbers’ sup. | '8 alternating, which causes a loud humming fore probably a dry day in winter, both the for storing It Pour in some of the acid, and 
plies Li : sh mater A tmnaster plu er cx buzzing when using the lamp that is ex- carpet and the person become charged with elec a bubbling will begin When al! the air its 
‘ Inquiry No. 4167.—For ikers of pearl button | tremely amazing What I want to know is, tricity, the woolen carpet positively and the out of the bettle, the gas may he passed to the 
nach y. ‘ , ‘ 
an anything be done to do away with the)! person negatively When rT) person thus receiver Do not collect mixed a and hydro 
. ; ; 1 hinery f making t , : . 
=... an , Ne. 116s. For machinery for making tar | ni Any suggestion will be very much ap-| ebarged approaches a metallic object, such as a gen An awful explosion may be produced by 
preciated A You cannot do awe entirely brass gas jet, bis negative charge attracts posi- this means You would better get Remsen's 
Inquiry | Ne. 1169. For makers of vinegar-mak ~ 4 ' , 4 7 = 2 News. S “ge ' ” ; 
ig supplie cordage machinery. with the humming of an electrical arc lamp run/ tive electricity from the earth to the end of “Chemistry,” and study in detall the method 
= . ip in alternating curre The alternations 1e jet nearest to him Then he gets near! of handling gases before attempting such work 
Inquiry Ne. 4170.—For makers of light wooden | "PO" 9" alternating current. Tt iternatt t! t t to } wi ! t f handling gs before at tl h 





boats of different sizes. themselves produce the musical tone. A skort! enough to the jet, a spark jumps across, dis-| There is too much danger of accident, 








382 


Scientific American 





May 16, 1903. 





NEW BOOKS, ETC 


Tux New INTERNATIONAL ENCYCLOPEDI 
I 


Editor Daniel Coit Gilman, LI 


Hari Thurston Peck, Ph.B., L.H.T 
Frank Moore Colby, M.A Vol. VIII 


New York Dodd, Mead & Co. 1903 
( j i t let I n f 
i N It i nu hi 
pet | i iwnh 
' } I \ ! 
' ] ! lou j acl 
Th Iw t ! ‘ 
! j 
I ‘ Y 
nd a d i” 1» 
! ( Ling il he 
t thod disy n 
ef " j “ | 
i ‘ ! ! topedia rt 
‘ evi ‘ pen ' 
negineer, wi i yf “ for 
! ! I ext is a 
panied w ad vin ha how 
‘ : \ equally g 
' tia \ vt found in 
‘ “i engl i d d fully rhe 
ns n on (HM b da inything 
i nd 
mation f ‘ } I ple ' 

‘ ‘ ! kit ! ed both fron 
his t i lern ind ' aspec 
wi " ‘ é In the matter of 
llustrations dj ne ‘ hig standard 

et byw the ts olume i een maintained 
Design or DYNAMOS By Silvanus P 


Thompson, D.S« PRS New York 


Spon & Chamberlain London E 
& F. N. Spon 1903 8vO Pp. vi 


235 Price $3.50 


Prof. Thompson a ‘ n his prefa that 
hil notes on dynanr cle ut ‘ n intense 
to supersede the nore mplete handbooks on 
he spectal ranci tf ele ica engineertt 
which thia n i pa The | eu 
work, intended | r i'r rhom| ! 
wn students, ta | i y contined to contir 

current genera In the ection 
irmature- winding schemes, specia ittention ts 
given tft were pa lel winding nd to he 
doctrine of the eq valen 
Mont Pe.fée AND THE TRAGEDY oF Mar 
riniqut By Angelo Heilprin Phil 
adelphia and London J. B. Lippin 
cott Company 1903 SvO Pp. xiii 
335 

Prof. Heilprin wa ne f ‘ ! h 
first ‘ nd Mot i t errl 
ble eruption, and proba te publis 
in he period ler ' ! 
what wa iene een I | t W 
mprises a | ! T ! 

p ' Mor I ! pi s which 
I f. Hlelip \ t ’ eas 
1 slight idea nagni f tl 

lcano a itl Aug t rl shers 
have seen I it ! k ap 
pears admira I d and ill ! 


ANNUAL Reports or THE War Derart 


MENT FOR THE Fiscan Year ENpep 


June 30, 1902 Report of the Chie 
of Engineer Part 2 Washington 
Government Printing Office 1902 


ANNUAL Rerorrs or THe War Depart 


iENT vor THE Fiscan Year ENpep 
JUN 10, 1902 Report of the Chief 
of Engineers Part 4 Washington 
dD. Cc Government Printing Office 
1902. Pp. 2567-3265 

Unirep Svar MauNerTic Dy INATION 
TrAMLI AND lLsooonk CHARTS FOR 
Poor And Principal Facts Relating 
to the Barth Magnetism By L. A 
tuner Washington Government 
Printing Office 190 Pp, 405 

ANNUAL Rerorr of rue Curler or EN 
GINEER i rep STatt ARMY 1902 
Part I Washington, D. C Govern 
ment Printing Office Pp. 991 


Tue Tueory or Prosrenrry. By Simon N 
Patten, Ph.D New Yor! rhe Mac 


millan Company London Macmil 
lan & Co., Ltd 1902 Pp. ix, 237 

4 New System or Heavy Goovus Trans 
rorr oN Common Roaps ty Bramah 
Joseph Diplochk London, New York 
and Bombay Longman Green “| 
Co Pp. 116 

KATHLAMET By Fra Boa Bu 
reau of American Ethnology 1 W 
Powell Director Sulletir 6 Wash 
ingtor Government Printing Office 
1901 Pp. 261 


% TextrBoox or Fiewp Astronomy ror! 


ENGINEERS By George C. Comstock 
New York John WHey & Sons.: Lon 
don Chapman & Hall, Ltd 1902 


Rvo Pp. x »)2 Price $2.50 


In the engineering curriculum work in 
astronomy is a part of the course of techni all 


and professional training of students who do 


not intend o bheeome astronomers Conese 


quentiy, the Instructor selects for presentation 


those parts of astronomical practice moat close 


fy allled to the work of the future engineers 
under ols charge The parts of astronomical 


practice most pertinent to engineering tnetruc 


tlon seem to be, to the author, training tn the 
art of numerical computation; in the accurate 
use of instruments of precision, such as the 
sextant and the theodolite: and in determining 
time, latitude, and azimuth, with portable in- 





struments 
ed 
| well 
*| dey 


| made 


SRALING- WAXES 


i generally 


wafers 
ments 
tory 
hat 
7, 


and 


CONTINUOL 


CON TRIBI 


THIRTEENTH 


| Switcu 


BULLETIN 


| Report or THE DeraARTMENT OF MINES FOR 


REPoR' 


Dir 


LGNITION 


able 
| bilists 
workings 
| electri 

practical 
| Interesting descriptions tn the 


his 
making both primary and secondary spark coils 
lhe 
plain 
mobile is of considerable interest, 





The astronomical problems present 


AND BACH BEARING 





Phis little book | arch 
juisite particulars for the produc 


terty 





ing 
Wadsworth 
water regulator, steam, B. Walker, 














apparatus, metal, R. W. Davies 














the T-Square Club Johnston 
Devices ror Gas 


mechanical process of producing 
ed and plastic, ¢ Pietzner 
G. Schrieffer 
Kder Mattl s & Davies 
iving dev J I Lut 
il sep te i) A 
t I W I cess 
\ I . 
wir ! ! Il 
| I ! 
W ( tt 
amd ft th ‘ ! f J iN 
closer WwW J Bell 
gulatior f ‘ iting I J 
fast ' P. Lewis 
MeNeal 
hand-sefting Il hanism T Schaff 
lit ! J r Sundin 
J. Shouvlin 
apparat frictional, Starr & ¢ s 


Manges J. J. Fuller 
hats, et low 
Backus 

wage | D. Philp 

ontrolled apparatus, H. P. Gillett 


Dor 
building 
hollow H. 8S. Palmer 


ndiment 





making machine, H. B. Pridmors 
machine \ A. Pindstoft: 

husker and shredder, (. EB. Curtias 
shocker, O. 8S. Hillithorp...... 726,891, 








INDEX OF INVENTIONS 


For which Letters Patent of the 


United States were Issued 
for the Week Ending 


May 5, 1903, 


| See note at end of list about copies of these patents.) 


machine, J. L. Levin ° 
Agricultural implement, M. ©. Schreiber 
brake, J Lipkowski 

brakes while set, means for supplying 


rdon 


pressure to the auxiliary reservoirs 
brake cylinders of, E. G,. Shortt 
A Swanset eee 
and stand, combined, N. H. Jones 
Amalgamating device, G. CC, Scott 
\ mek I Ss Miller 
tral ( ‘ Bowen.. . 
and od, combined storm, J I’ 
natruct J \ Drake 
winding apparatus, | > = 
Ta ds 1 for traveling, | 
Reichenau 
mposition and its manufa 
J Ww 
i ! ifact I J. War 
‘ i 
N I 
O. MeNe J 
M «& Wil 
‘ W Bartl 
5 ye £ I » & I 
spindle protector, ¢ i. Su 
nd = boutonnier holder, coml i 


W Neithercott 











making and = filling machin A it 
ps 
J s 
vi f handling v J M 
eam, G. | 
uking | it ‘ 
1 l on 
oO. Burns 
abinet, I Harrison et al 
chair a mpoolng attachment M 
i R “ 
ball, ¢ I Held 
antif \ | Henderson 
rolke sid \ a Stelubrenime 
supporting frame J. HL. Dyett 
id, W. C. Sennett 
rt . § Beall 
I I Modisett 
suppor g bar, ( Spen 
machit 
omt a beervir 
for ik 
ow ind lowering or raising, I 


rt 


ad milling machine, B. F. Paist 
x I M Luce 


re] 


er's vise, Whiteside & Campbell 
do« sectional, I Ma 

J Sa vole 

non-refillable s Vilkinson 


V 
non-refillable, 8S M Cawket 
stopper, W B. Langan 


Belknap 
cover therefor, ¢ J. Sundat: 
de Civry 


apparatus, I L. Clark 






apparatus, automatic fluid-pressure 
Westinghous« 7 ose 
beam, L. A. Shepard 727,217 t 


itting 0 Whitn 


‘ Ww I Steinha use 
th supporter, H. G 
A. I 





hhine «& M 
manufacturing apparat 
manufacture of, S&S 
owder, manufactu 

( Staaff 

’. Van Loar 


R. Grundy 
tary H. R Atw 





Brown 
sor 
kon sid . « ( s 
I’ Brady 
bu 
ning, ¢ Weaver 
L. G. Ka 
‘ I Hennig 
mposing fu Ww 
bach 
bid refuse and product thereof, 
gs. G 1 Cox 
g device, W r. Williams 
M Mart 
press I i I 
i J lafel 
ifel 
ch 
! il 
t pla went 
im, D Fost 
gas K A. Petel 
gz appa s an eo 
tracti I S I una 
apparatus, ing A. J. Lustig 


making, J. ¢ Davis 
t 





k hanger for J ( 


gla 


s 
blocks, machine for mold 
Ww T. Leman 


Bailey & Eddy 
taachine, sand, Weeks & 


THAT DATE. 


Curtain 1 


( 
Cushion tired wheel, M. Halfpenny 
( 





Damper mechanism, time, J N. Crocker 
Damper, stove, W. G. Montgomery 
} Dental mouth mirror, ¢ S. Street 














\ Kusignu 

Display frame for show windows, J 
len 

Door check, W. T. Adams 

Lhe closing wechantist iutomatic, 
Cross 

Door fastener, sliding, | 


| Draft ittachment, | W Riedler 
| Draft rigging, HU. T. Krakau 














awiteh, J. I Steeb cone 
Electrical distributing systen I Andrews 
Electrical outlet box, H. Krantz ° 
Electrolytic and mechanical interrupter, 


Electrolytic processes apparatus for the 
Electromagnetic wave receiver, R 


Elevating and supporting weights, 


r, lornaday 
Elevator hoisting mechanism, T. W 
mans 
levator well door, W A. Cross 
ngine WwW I Kichline 
ngine igniter, gasolene J MeCluer 
ngine incandescent igniter, gas, J. 8 
I 


Engine sparking igniter, explosive, bk 


Ex ch 
Explosion engine, M. H. Rumpf 
Ex M. W 








Filling and indicating device, liquid, J 
Ww j 





Galvanic battery, reversible, T A Edison 
Game ipparatus \ Reed 

Garment, G Boxley 

Gas burner, A E Hartel 





as burner A. Bachner 
Gas fixture, H. M. D 
is generator \ 1 
ias”= lighting ind = heating ipparatus, § ¢ 
W. Hinman 7 923 to 
purifying J A Bello ihez 
led J A. La iuehex) 
' xg ‘ ( Metzge 
ses inte bath fluids, device for introduc 
ng I vor Ort 
jasolene burner, var iH. M. Burnell 
iauze substitute rR. W Johnson 
ar «6shipping mechanism I Ww Burgess 
iearing, compensating, FE. Huber 
Glass manufacture meshed wire 
F. & A. Shuman 


Glass, manufacture of wire Fr. & 








Grinding rolls, T 4 Edison 
iGuan bering and burnishing machine 





Gun, powder, C. B. Riker 
|} ame attachment, I. Frank 
Hiame fasten G. W. Reyer 
Hammer power G E Davis 
Handenff attachment J. W. Pettijohn 
Harrow, L. W. Compton 

Harvester compressor and top retainer, corn, 











‘ 

7 
* 
‘ 


Corner bead, plasterer’s, L. Schuller... 
Cornice jack, J W. Thomas ‘ 
Corset, D Kops.. sae . 
Crate, knockdown, G. M. Kertz . 
Cream separator, tubular, J. ¢ & A. D. 
Frederick ° 
Creel, G Obleyer Pe ° . es 
Crematory for garbage or like substances, 
P. Smith . 
Crowbar, M k Cahill 
Crushing rolls, J i Montgomery 
Cultivator, W. J Wiswall 
Cultivator, G W Whitehurst 
Curbing, metal bound, H. H Wainwright 
Curling iron, electric, M Shepherd 
Current machinery, means for avoiding 
hunting of alternate, H. ¢ Leake e 
P 








Current motor, alternating I Mc 
Berty coo . ° 
Curtain fixture, H. E. Keeler...........+.. 
Curtain pole attachment, M. J. Steckman.. 

Curtain pole bracket, . A. Larson 


sash, A 
ushion, ¢ RK. Burdick 





itter guard, Ff L. Forster 


" 


| Dental mouth mirror attachment, D. ¢ 
I 


iklin 





Wernicke 
writer cabinet 





Desk, school, 4 WwW H. inet 


Draining or sewerage system, J. G 
| Drier J Waterhouse 
Dry closet system, J. Danner 
| Drying rack I. | Gleason 
Drill press reversing mechanism, H 
Drill socket driver, ¢ ( toberts 
Drinking vessel, W A. Seott : iz 
Driving mechanism for moto driven ma 
chinery reversible, I Currier 
42] Dust collector, F. Prin 
Dye and making same, blue, H. Laubmann 
Dye and making same blue sulfur Kk 
Kraus 
| poeing and printing in anilin black I 


accumulator plate DD. Tommasi 

battery for body wear, R. Wingren 

conductor or cable, | rremain 

furnace, J M Carrere 

light hanger, Hebendahl & Gaffuey 
\ 


awitch, Royl 





combined H R. Smith 





continuous practice of, | G. Salmon 727,457 


senden tae 





wine mixer explosive gasolene Starr & 
Cogswell 


Maerky 


cavating cutting ma me r. B. Daniels 





plosive and making same Beards 


ley ee 727,062 


plosive charge, L. Gathmann 
tension table J I Arnold 

tension table, H. Borgmann ° 
abric finishing machine Ratignier & Clerc 





















abrie folding machine A. Dauvergne.... 
arm gate is Yager oe 
astening device W I Keyes 
aucet coupling, ¢ r. White 

b time, W I Baker 


regulating means J N. Ste 





. N Williams 

ence wire clamps, implement fo 
and clenching, G. H. Wright 
we wire staple, R A. Winters 


applying 


Johnsen 

becke 

Ww Johnston - 
thermal electric, T. B. & F. 


e, May 

D. Ward 
iguisber J M Miller ° 
evice for facilitating the rebuilding 
I Moser 
automatically cocking, E. Roth 
sight, J. 1 


n 
building construction Wright & 


artney 
construction, J A. Holmboe 
floors i construction of, 7 A 
or 

nachine, O \ Kaehler 


machine Drake & Folsom 
opper, M A. Rollmar 





opper M. Griswold It 
irtificial, G. I Ebrk 
es, A. E. 8 t 
coupling \ Leikem 
eding device I K. Davis 
Vv. D. Zehnder 
8, automatic charger for busheling 
W Arnold 
rnaces, conveyer and shield used in con 


nection with crucible smelting P. J 
MeDonald 











man 
t N Todd 

dred 0 I Rarnes 

elut ( M. Burnam......cccocccdes 

wv other club, J. D. Dunn 

rnor, | rT. Sederholm 

ophone r phonograpt Tones 

phone reproduc W. Hart 


inding machine Z t Tucker 


Histed 


I W. Burgess 


(Continued on page 388.) 

















May 16, 1903. _ Scientific American 


























Harvester, corn, BE. W. Burgess.......... “ ” Poot and Pavements or roadways, constructing and 
Harvester divider at achment, E. J. Birkett r Power laying street, F. J. Warre mm 
Harvester frame, ccrn, E. W. Burgess.... Screw Cutting a nts, renewal of old :é& 
Hat fastener, J. W Bdgerton.......66. atomats BETO ne esecceercceseescensesessese 
Hay derrik k, T. De La Mare ne * . <= Lathes Pea s ee shelling machine, EB. J. s % 
’ ake, ho L. O. Knapp et Le cecce oste teeeeeee eeeeeee 
= «Me E Clapp Pepa he es aie Peanut roaster, A. J. Daniel.... 
Heating appar atus, | Meinzer........+. FOR Pane, ACCURATE WORK | Pen, fountain drawing or ruling, W. ©. 
Hinge, lock, E. Cornberg..........esseeeee Send for Catalogue B. ‘ Pettee§ ...... me ’ oe ee. 
Hitching device, G W Cummings...... SENECA PALLS MPG. CO. I ae ee r tip attnehanent, lead, BKB. I " 
Hitching rack, folding, ¢ Ww Justus... MEBCK  cceeeeeeenees : ceccese 
Hoisting de vice, M Math... 695 Water Street, Phonograph, C. ©, Shigle y _ME> we 


Seneca Falls, N.Y., U.S.A. | Photographic film, flexible, P. B. Cady... 
Photographic light screen, T. Willsie...... 
Piano, automatic, R. W. Pain............ 7 
Horse detacher, vehicle, Piano mandolin attachment, F. L. Barnard 
Horseshoe, F. T. Gil Piano touch regulator, M. Goggan........ 
ilo ne Ss, apparatus oa stop ping "runaway, i. © TOOLS: ° SUPPLIES Pie nen ony and trimmer, R i Berk 
atresaser ee . s+. 


mag 1 Nag r. a Strbe....... be Re ° BASTIAN L ATHE C vA Pin protector, < 0. Sherman 





Hiook and eye, J. W. Hdgerton.... 
Horse blanket, G \ 
Ilorse detacher, J A 


(ue 








Fischer 





Some undergarments may look 
like the Dr. Deimel Linen-Mesh 
Underwear, but no other can give 


Hose coupling, a . u ‘ . eescee 
liose supporter, P. 8 tuuer Pinwheel support, J. BE. Benedict........ 
Pipes, machine for manufacturing screw 


Ilydroxylamin, producing J Tafel cee oe y 
apparatus for the manufacture of, L. threaded, BE. T. Greenfield. 





r 
Planter, J. P. Caldwell.......... 


































Block - .— . " 
Ice cream freezer, | Walker It’s a Guarantee of Quality Planter attachment, corn, W. Hensler. the comfort and satisfaction which 
I machine, A eter Planter, corn, L. P. Graham........ oss ave adie . ; » » anne 
icoalntar taken, Gi ioe 2,000,000 Planter ccodiag Moma, cae, 3 ee have made them famous the world 
Index, card, D. F. Taber in £9 ring over, 
Index lo king device, ; urd, C. MePike Sold in 12 Years Planters, device for e xhibiting the ope ration 
Indexyl, making, <A Bischler EVERY REEL WARRANTED of PT Booklet telling all about them 
Insulator, eleetric wire, J. R. Bell ; Booklet ne A ap ‘spe sense . and the garments may be had 
ren mfacturing electrolytically active SOOMEEES CANT ‘laten roppert & Seelig 
Gnely divide “iy [it aa 7” The Andrew B. Hendryx Co, | fl8s!"& Richards. ...727,198 to AT LEADING DEALERS EVERYWHERE 
Ironing table J } . Plow, 8 
Jail, Becker & Stucipnagel ; New Haves, Conn, U.S & | Pneumatic despateh THE DEIMEL LINEN-MESH ©0,, 
Tar me and closure, A. Smelket 470 fitting for, H (Originators of Linen-Mesh) 
Jewelry fastener, J. Pejchat ws | THE 2% H.P. WEBER JUNIOR PUMPER poste . on, A. 491 Broadway, New York. 
Journal bearing, self olling i. A. Ensig 319 | haw a ty of 50 gallons 195 feet and 100 gallons ‘ost, L, Visher.... Sees eeesees 
or like ute By " o1 bs & Sy ae te 67 feet. Equa nen pumping water. A n Pressure exerting machine, G. W. Green 
otector, M. M. White if udy to attach to 5 . Wood anette . des cane a Pike oh 7 TURES, MO 
machine, L. N. D. Williams } Bacino aneed $08 Pressure generator, Blake & Bell sa eees [ A UNIVERSAL 
machine electric stop motion \ i Se ie seen aaeinine Printing machine, platen, F Walte...... 
*atterson ’ a yes yu Pe Oatels Propeller, counter gravity serew, ©. A POCKET MEASURE 
Knitt nachine take up mechanism, Sco vf g, 3 ft. wide, Manker h ca oad 727,100 i 
& W will een _ rere ee ee gh. Cupacit gallons ; Propeller shafts by electrolysis, means for The only practical al! around measure 
Knotter W. Orell et prevention of weakening, A. A pues wees mene, aun ean ts all une 
Label moistening machine, Freihofer & Han Weber Gas and son 727,381, 7 v a rule for it is a revolving rule, TF cme an 
sor Gasoline Engine Co.,, 7 . Pruning implement, J. Barrett : brain and money saver. Absolutely oo 
Lace fastener, shoe, L. Van Orsdale P. 0. Box I114a, Kansas City, Mo, Pulley, belt, PP. Medart eveseees curat easures any distance. Can 
Lacing, E Young ) - - Aa ps ey knife fastening, M. A. Mills set to “zero” at will, Any one can use it 
Ladd L. B. Baker oo | THE MIETZ & WEISS ’ulp grinding machine, wood, C, Sehmitt-_ ' Highest endorsements. Circular free. 
pag eee KEROSENE | ot nine vesees 34a STECKENREITER MFG, CO., 





combined, step \. Williamao Pulverizer, Ariens «& Thompson... . cones . 
- hg uatamneon nd GAS ENGINE Pump, air, F MOWAIES. o cccccceccceceses % LAKE STREET, CHICAGO. 






















Ladder, clothes rack, and table frame, com burn eRe ENE cheaper and ii 
bined step, J. Gray safer = Auton anes sag , ‘ ye J sand, A. J _Bramlette 727 ote 
Lamp, electric street ur, ( ( Benson sity ° ‘ump, double eylinder sinking, EB. M. Cor - 
Lamp hanger, adjus table incandescent, J peo yell a2 @ ae ° . 726,871 THE TU NER BRASS 
P. Keller Pump operating mechanism, D. J. Nyae 5 ~« 
Lamp. incandescent, J. W. Howell wander 727,189 \LUMINUM BRA: 
Lantern holding device, J. B. Allen ali power pur Pump or motor “‘applicab le also as a thuid MA 
Latch, gate, D. C. Heston A. ures VZ, meter, rotary, BE. N. Gulich 7 PLAT 
Lateh gate, G. F. Thompson Mort Sr. Naw Vi Pump regulator, A. A. Ball, Jt F TES F NIGHET 
Lathe cutting tool, E ' & R. G. Rabiger ADO eR ERNMENT. Pump rod coupling, Le Valley & Bird 2a b FUSE 
Lathe grinding attachment, Grever & Stone Mighest” ward, 7 oup Pump, rotary, A. Mayer tr sececee 
Laundry apparatus, H tudd — » Raposition, 1900 yrographic work, tool for, Z. N. Tyssowska 4 TOURIST CARS 
leuching tank filter, F. G. Underwood Gold Medal, "Pan American Ex. | Railway, electric,  ¢ A Thompson . ons 08 | via NICKEL PLATE ROAD are famous for thetr ecom- 
Life preserver, J A. Elenius Gold Medal, xpositi vO? Railway fog signal La penreanyes H. ¥. Clay pleteness and luxurious comfort, have finest equipment 
Life preserver i Recordon . ton se eeeeesesseesesere throughout, col porter, and are preonally con. 
Lifting jack, W J. Lockhart he Is Railway rail, G. A, Cet aitsvn' dacted by spect agent. Second class tickets avaliabie 
— Railway spike, J ‘a Duffy.. cor waeire of A. W. Keclestone, DP. / 


Lifting jack for vehicles, spring, O E 





City, or KR. B, Payne, Geni. Aut. 
Limb joint, artificial, B. Koeber pode. N.Y. 
Linoleum products, making double layered 
Ww Seeser 
iquid fuel burner R. G. Kirkwood 


GRINDER |® 2. ees Tans 
WiseCloth, Wire Lath, 


Railway tie, J, 8S. Miller 


Has no pumps, no valves. No| Railway tie plate, D. O. Ward 


piping required to supply it with 











I 
Locket, J. E. Potter water Always ready for use. Sim Railway tle meee machine, Kb Cc 
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Oil burning apparatus, J. McDermott 3iue lame, ick! ~s s senden . , | 
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ment is unique, 


cases and movements. 
other 


7 J 

That nde So ep toe a 

qa» marks on - 
on fy yee 


worth their 
weight in 


Rochester, N 


CHICAGO 








Bausch @ Lomb Qpticel ] 













ie PALATABLE 
For a complete list of the copyright names | 
engraved on the var.ou izes and grades of our A T 
movements, | - 
Send for our frée book | Produces an absolutely 
“The Care a Watch.” | pure and aerated wa- 


or drinking purposes. 
Attachable to any 
steam boiler. 
Made in all sizes, from 


DUPRBER-HAMPDEN WATCH WORKS, 
56 South Street, Canton, Ohio. 




















i a 

4 0 to 30 gallons distilled 
re water per hour 

in use in U. 8. Army and 





Hospital Marine service 
Write for catalogue. 


» J PALATABLE WATER-STILL 
y OMPANY. 
Boston. Mass., U. S. A. 


| Water Cooled Mufflers 


for Marine Gasoline Engines. They coo! the exhauat 
and reduce the noise. Made on sctentifif principles, net 
price 86.00, Send for circular and description 


MIANUS MOTOR WORKS, Mianus, Conn,, U. &. A. 


SAVIN IGE PAD 


(Trade Mark) 











** Governor-Button ” 


De , . : . ~ SAVES 
Gaile ence Seatrcl'tig speed of hme picsad ourtag cor. | 15 to 33 # 
Sach is W . ; Write f | of ice bill; keeps food 


better; makes ice chest 
colder; prevents slime. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, 0 











Retail, 75c. «a. ft. 
First class hardware, 
housefurnishing and 
department stores. 


THE BRIGHT WHITE LIGHT FOR 


MAGIC LANTERNS 


Also for Bromide Enlarging, Copying, Photo- Engraving. 
intensely brilliant, very portable, borne kerosene, Costs 
1 cent per hour Send for copy Franklin Institute award 


‘BUILD YOUR OWN 
snl liste of Stereopticons, Moving Pictures and Slides 
WILLIAMS, BROW x & EARLE, GASOLENE MOTO 
We fur at 


- , Marine or Sts 

Dept. 6, 81S Chestnut St.. Philadeciphia, , \\ e ty whe pn 
5 an « alerval 
ts 


ONE GRADE ONLY eS © 


Thgk faces LETRA TESTING 


invention or the practicability of an idea, tests by us 
might be of great value to you. 


NEW YORK LABORATORY, LAMP TESTING BUREAU 
Sth Floor. No. 14 Jay Street, New York 


ADE DRILLING 


WELL mrcrines 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any Kina of soil or rock. Mounted 
on wheels or onsilis, With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate easily, Send for catalog. 
WILLIAMS BEOS., Ithaca, N, ¥. 


——— 





Patented Feb, 17, 1903 






All the facts in booklet No. VW. 
| SAVIN ICE PAD CO.,1023 Filbert St., Philadelphia, Pa. 











FISK RUBBER COMPANY, 
Chicopee Falls, Mass. 


SPLITDORF\SPARK COILS 





-* 25 VANDEWATER ST.NY =~ 


Orient 





MOTOR 
CAR 


Mistakes in Addition, 
Office Headache, 


and mistakes in carrying forward 
don't occur where the Compto- 
meter is used. It saves half the 
time in doing the work and all 
time looking for errors. Solves 
with great rapidity and absolute 
accuracy ail arithmetical prob- 
lems. hy don’t you get onef 
Write for Pamphiet. 
FELT & TARRANT MFG CO. 





Su. P. PRICE #975 
All speeds to. ~ miles per hour. Will climb any grade 





From Pole To Equator 





ter tor manafacturing | 


An illustrated history 

of the watch sent 

free upon re- 
quest to 


ELGIN 
NATIONAL 
Wartcr Co. 
Ev)im, ter. 





CRESTMOBILE 2 
$750 


The most logi- 
cally construct- 
ed car made. 
Write for cat. 
Other models 
at $500 
— ae and $550. 


CREST MFG. C©O., Cambridge, Mass, U.S.A. 


Che Cypewriter Exchange 


1% Barclay St.. NEW YORK 
124 La Salle St.,. CHICAGO 
38 Bromfield St.. BOSTON 

817 Wyandotte St.. 
KANSAS CITY, MO. 

209 North 9th St. 
ST. LOUIS, MO. 

636 California St.. 
SAN FRANCISCO, CAL. 


We will save you from 
to 04 on Typewriters of all makes.. Send for Catalogue 











A BOON IN BRAKE BLOCKS. 


The acknowledged leader in its tine 1s 


ae Potter’s Spring Brake Bleck for effi- 
ciency, durability,.economy, strength and 
a serviceability. in use by builders of the high 


y est grade carriages and wagons. Morgan 
WV Potter, Fisbkili-on-Hudson, N. Y., U. 5. A. 








THE INTERNATIONAL 
KEROSENE OLL ENGINE 
is the most simple. compact and power- 
ful ever constructed for practical pur- 
poses. Needs less attention, is less lia 
bie to get out of order and is cheaper 
to run than any engine manufactured. 
Simple, durable, economical and relia 
ble. Nothing but ordinary Kerosene 
Oil required to run it. Safe and easily © 
operated 

International Power Vehicle Co., 
STAMFORD, CONN 








OLDEST INCORPORATED CO. 


in U. 8. Making Automobile Boilers. 
Truck Boilers a Specialty 
Cannon's Racer equipped with one of our 
%in. Standard Boilers, which made 
a Record Mile in 1061 
. ‘ ws 








ow 





with you fora I er for wo racihg car this year 


Steam Carriage Boiler Co. 
119 W. rst St., Oswego, N. Y. 





Write for Catalog. 


GAS ENGINE 


IGNITERS 


LATEST TYPE. BEST MADE. 
me 
For Marire, Automobile or Stationary 
Engines. ranteed 









Write for ¢ 
The Carlisle & Finch Co., 


233 EK. Clifton Ave Cincinnati, Oho 


Beauty and Utility 


Every business man knows 
the annoyance of loose shirt 
cuffs. Every wise business 
man ought to know that they 
can be easily fixed and regu- 
lated to any desired length 
below the coat sleeve 
by using 


Washburne’s Cuff Holders 


They can be instantly attached or de- 
tached. They never come loose—have a 
grip like'a bulldog. 

{llustrated catalogue on request. 





—_ a 















Sample pair of Cuff Holders 
sent by mail on receipt of 20c. 


AMERICAN. RING CO., 
Waterbury, Conn, 





Box, 8. 











62-66 Kuimors ST., C 


Write for descriptive catalogue. 
WALTHAM MPG. CO,, - Waltham, Masa, 











afford io do without it. — 
HbN*EST “WARD “Rss crete 


Faneuil Watch Tool Company, 
BRIGHTON, BOSTON, MASS., U. S. A. 


New 











Th e: Waterless Knox 


SIMPLICITY 


The success of our patent air cooling system has been thorough- 
ly demonstrated in years of use. 
Many details improved in 1 


Main Office and Werks, SPRING’) 10. MASS. 
N PRARCIBCO AGENCY Nat'l Autemooile and Mfrs. Co. 


%. mont St, 
PHILADELPHIA & PrreisburGa AGENCIES —Banker Bros. Co- 
CHICAGO AGENCY :—A. C. ker, bh Ave. 








RELIABILITY 
CONVENIENCE 


908 car. Cataiogne on application. 
KNOX AUTOMOBILE 


"Ss 4 
~ 


YorK AGENCY >~H. M. Da est Btn Bi. 
N AGENCY fib SE Pres dys Stanhope © 





oto) 5») GALVANIZING 


AMERICAN PROCESS ‘NO ROYA 
SAMPLES awoINFORMATION on Af Al 






Newark. S.J 
136 Liberty St., N.¥, 
30 & 32 8. Cana) gt, 
Chicago. 


Sewp Your Business Carp 








Electro-Plating 
§ Apparatus and Material, 
é Hanson & Van Winkle 
- Co., 














All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made, 
Also 1000 useful articies, including Sates, 


Crale Sewing Machines, Bicycies, Tools, etc. save 


Money. Lists Free. CHICAGO SCALE Co., Chicago, Ii 








PRICE $125. 


If you are seekihg for pleasure, if you wish to save 
time in travel, if you want a racing machine or w bill 
climber, there is only one machine that will fill your 
requirements, and that is the 


MARSH 3 H. P. MOTOR CYCLE 


guaranteed for one year Write for circular. 
MOTOR CYCLE MFG. CO., - BROCKTON, MASS, 


een 


CHARTER ENGINE 


Any Pace 
By Any One 
FoR ANY PuRPOSE 


Stationaries, Portables. Sawing Outfits. 
Hoisters. Engines and Pumps. 
‘U £i.—Gasoline, Gas, Distillate. 
Send for Itustrated Catalogue and Teati- 
monials, and State Your Power Needs. 








. if-you want a blue 

= flame, wickless, odor- 
lesa oil stove for yonr 
summer cooking—one 
that does not smoke— 
and which will give 
twice the heat of gas 
at less than half the 
cost, buy the 


KHOTAL 


Kerosene Stove. Made 
in all sizes from $3.75 
up 





Send for Catalogue 


THE KHOTAL BURNER CO, 
197 Fulton St., New York 





CHARTER GAS ENGINE CO.. Box 148 STERLING, ILL 


he ; Be 
Burns without smoke | — 























Cost 
| Belting 


We make the cheapest priced belting 
in- the world, if wearing results are 
considered. ‘‘Royal Worcester’’ Belts 
save loss of time, loss of power, loss 
of labor; weigh the most—greatest 
power transmitters. ' Do not sag, slip, 
or cause accident. Most inexpensive 
belts to use in the world. 


| We shall be glad to quote you prices, 
¢ 
Q 
¢ 
) 


or send you a sample belt for free 
trial‘in' your own factory. 
Let us hear from you at once, 


Graton & Knight Mfg. Co. 


NEW ENGLAND 
WATCHES 4, 


The best low priced watch in the world. 
Sold in every country on the globe for 
the one price or its equivalent... . . 


$2.00 EACH 


We make all styles and sizes of watches 
for men and women... .. sereee 
Catalogues sent on request. 


NEW ENGLAND WATCH CO., 





456 Wabas 


San Francisco, Spreckels 


Oak Leather Belt Makers, Worcester, Mass. § 








PADISHAH 


Plain or fancy colored Sporting Dials 


Factories: Waterbury, Conn. 
New York, 37.& 39 Maiden. Lane. 
Offices: Chicago, 131 to 137 Wabash Avenue 

















